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ACOUSTICAL COMMUNICATION IN CHRYSOPA RUFILABRIS
(NEUROPTERA: CHRYSOPIDAE), A GREEN LACEWING

WITH TWO DISTINCT CALLS

Charles S. Henry

Biological Sciences Group. U-43, University of Connecticut. Storrs. Con-

necticut 06268.

Abstract.—Like its close relative Chrysopa carnea Stephens. C. rufila-

hris Burmeister produces substrate-borne low frequency sound by vibrating

the abdomen vigorously in mid-air. These vibrations are necessary com-

ponents of normal courtship and mating in the species. Males produce short

(V?, sec) calls early in courtship or when alone, but shift to much longer (4-

7 sec) calls as courtship progresses. Both types of calls consist of single

volleys of abdominal vibration and are characterized by a fairly constant

frequency of 14 to 18 strokes/second; the long call shows distinctive ampli-

tude modulation. Females respond to male calls of either type only with

short calls, similar to those of males but of different amplitude structure.

The male's short call elicits single replies from the female while his long call

stimulates multiple replies at 1.5-3.0 second intervals. Gross differences

between the calls of C. rufilahris and C. carnea suggest that acoustical

communication helps to isolate sympatric lacewing species reproductively

from one another.

It has been shown recently that green lacewings of the genus Chrysopa

(broad sense) initiate and maintain courtship by exchanging volleys of ab-

dominal vibration or jerking (Henry, 1979). Such volleys are typically pro-

duced in fairly long sequences ("calls") of species-characteristic structure

by members of both sexes. Actual drumming of the abdomen on the sub-

strate does not occur; instead, the low-frequency oscillations are transmitted

to any light-weight, compliant substrate through the legs of the calling insect

and thence to appropriate sense organs on the legs of other nearby lacewings

(unpublished data). There is no evidence to support the appealing hypothesis

proposed by Riek (1967), elaborated by Henry (1979), and accepted by Ei-

chele and Villiger (1974) that abdominal jerking produces high-frequency

air-borne sounds by stridulation.

Although "calling" behavior has been described in detail only for Chry-

sopa carnea Stephens (Henry. 1979). preliminary observations (Henry. 1979
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and unpublished data) indicate that complex, highly individual patterns of

jerking exist in several other lacewing species sympatric with C. carnea in

eastern North America. These patterns are particularly elaborate and dis-

tinctive in the closest relatives of C. carnea like C. downesi Banks (manu-

script submitted for publication), C. harrisii Fitch, and C. ritfilahris Bur-

meister, but can also be identified in more distantly related forms like C.

oculata Say, C. nigricomis Burmeister, C. chi Fitch, and C. quadripiinctata

Burmeister. The species-specific nature of calling pattern variation suggests

that abdominal jerking is or has been important to the reproductive isolation

of these lacewing species.

Here, I describe in detail the characteristic acoustical patterns of Chry-

sopa rufilahris, a species showing broad geographical and temporal coinci-

dence with and morphological similarity to C. carnea (Bram and Bickley,

1963). This common lacewing differs greatly from C. carnea not only in the

structure of its calls but also in its capacity to produce two distinctive types

of calls in different situations. In addition, marked sexual dimorphism of the

acoustical signal characterizes prolonged duets between partners in C. ruf-

ilahris but not in C. carnea. The evolutionary and phylogenetic significance

of these findings is then discussed briefly.

Methods and Materials

I collected adults of C. rufilahris at the edges of old fields from July to

October during 1977 and 1978 and placed them in breeding colonies supplied

with water and Wheast"^"^ diet (Hagen and Tassan, 1970). This and other

species were identified using the keys of Bram and Bickley (1963). Eggs

were removed daily and larvae reared on ether-killed Drosophila spp., as

described in an earlier paper (Henry, 1979). Collecting sites included Storrs.

Connecticut; Woods Hole, Massachusetts; and Rensselaerville. New York.

Separate populations were maintained only until calling patterns were

shown to be identical in lacewings from all three areas. First through third

laboratory generations were tested for reproductive and acoustical behavior.

I recorded and photographed jerking activity using the techniques and

equipment of the earlier study (Henry. 1979). A crystal phonograph car-

tridge picked up substrate vibrations produced in a thin plastic membrane

by calling lacewings and fed these signals to a storage oscilloscope. Exper-

iments were conducted and observations recorded primarily under low-in-

tensity red light during the insects' "night." The results and conclusions

that follow are based upon approximately 133 hours of observation of lace-

wing behavior on 77 days over a two-year period, representing the detailed

sexual activities of 14 males and 10 females. Of these. 12 males and 9 fe-

males, in 14 different pairwise combinations, participated in 171 heterosex-

ual calling duets. I also tabulated data on 10 homosexual duets involving six

males in three separate pairings. Six copulations (6 different couples and 12
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different individuals) and 16 near-copulations (6 different couples; 5 different

males. 4 females) occurred during the course of the study. Reference to

"significant differences'" indicates that the means of two samples were dem-
onstrated to differ from one another by a 2-tailed t-test using confidence

limits of 95 percent or better.

Results

As in C earned, mating in C. rufilahris is preceded by a long, well-

defined courtship in which the partners exchange volleys of abdominal vi-

bration. The same stages of search, antennal contact, mouthpart contact,

abdominal approach, abdominal contact, and copulation characterize mating

behavior in both species, and copulatory positions and duration are also

similar. However, during abdominal approach, individuals of C. rufilahris

do not raise and flutter their wings; instead, a short period of "wingbump-
ing" ensues, during which both sexes repeatedly and synchronously bring

their paralleled bodies together with some force at Vi to -Ya sec intervals so

that adjacent wing surfaces of the two insects slap one another. After 5 to

15 bumps, abdominal contact is established when the partners suddenly and

simultaneously raise their wings; copulation quickly follows.

Sexually receptive males without partners periodically produce short

bursts of abdominal jerking, hereafter termed "short calls." These calls last

about V3 sec and consist of 5 or 6 vertical strokes or jerks of the abdomen
produced at a frequency of 15 to 18 strokes (cycles) per second (Fig. lA,

B; Table 1). The insect will repeat his short call sporadically every 5 to 30

seconds, but no predictable between-call interval appears to characterize

this behavior pattern. Extreme magnification of each stroke of a typical

volley (Fig. IC) reveals no significant sub-structure that could indicate the

presence of higher orders of abdominal vibration: the high-frequency oscil-

lations (—500 cps) seen in the photograph derive from the resonant prop-

erties of the substrate and are induced whenever the membrane is struck.

If conditions are right, the short call of such a male may trigger production

of a similar but often weaker call from a nearby (less than 15 cm) female.

Thus, a duet between the partners will be established: the female promptly

replies to each male volley within V2 to 2 seconds of the latter's inception

(Fig. IB, D; Table 2). Typically, such exchanges are repeated every 6 or 7

seconds, although this repetition interval is not at all constant. On the av-

erage, the female's short call is slightly but significantly longer (v = 0.42

sec) and lower in frequency ( 14 to 17 strokes/sec) than that of the male; in

fact, these differences were maintained in 8 out of 10 and 7 out of 8 duets,

respectively.

Short-call duets are usually quite ephemeral, since the male soon initiates

much longer volleys of abdominal jerking. Each "long call" (Fig. IE; Table

1) begins like a short call with a burst of jerking lasting about Vs sec; how-
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ever, rather than ceasing altogether, abdominal motions persist at low in-

tensity for several cycles and then increase to progressively higher ampli-

tudes over a 4 to 7 second period. This pattern is quite stereotyped, varying

only in overall duration. In frequency characteristics, the long call is slightly

but significantly different from the short call, averaging 18.20 ±1.11 strokes/

sec (N = 116) versus 16.58 ± 1.68 strokes/sec (N = 79); internal frequency

differences between the initial short volley and later portion of the long call

are inconsequential.

The female's response to the male's long call closely resembles that to

his short call, except that it is repeated every 1.5 to 3.0 seconds while the

male's call is in progress (Fig. IF; Tables 1 and 2). Often but not always,

one final female volley is produced a second or two after the male stops

jerking (Fig. IG); when this occurs, it can be seen that each female call may
actually persist one or two seconds and is characterized by two or three

intense abdominal strokes followed without a break by 15 to 30 strokes of

much lower intensity. Thus what appear to be short responses to the male's

long call may instead be longer calls whose low-intensity portions have been

masked by the male signal. Nonetheless, it is clear that this female call is

quite distinct in length and amplitude characteristics from male calls of both

the short and long variety.

When a serious male-female duet of the long-call type has been estab-

lished, jerking episodes of the sort just described are repeated regularly

every 7 to 18 seconds (.x = 9.72 ± 4.81, N = 75; Fig. IH and Table 2). As
the threshold for mating is approached, wing-bumping and abdominal jerk-

ing occur simultaneously, with a tendency for male calling to become con-

tinuous for many seconds. Copulation is of relatively short duration, aver-

aging 6 minutes (N = 5).

Homosexual duets are not structurally distinct from the heterosexual ones

described above (Tables 1 and 2). Usually, two males exchanged short calls;

however, on one occasion, I observed a male assuming the female role in

responding to the long call from its partner.

Discussion

The results of the present study greatly extend and clarify those obtained

from preliminary work published earlier (Henry. 1979). Several minor mis-

conceptions concerning male-female duets and the precise form and fre-

male's long call in a duet; 0.50 sec/div. H = prolonged male-female duet, long-call type, with

female signal masked by male's; 5.00 sec/div. J = male-female duet. C. carnea; 2.00 sec/

div. K = detail of one volley of abdominal jerking produced by male of C. carnea; note

frequency modulation; 0.10 sec/div. L = male-female duet. C. chi; note similarity to J; 2.00

sec/div.
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Table 2. Time (in seconds) elapsing between volleys of abdominal jerking produced by
individuals of Chrysopa rufiUibris in heterosexual and homosexual duets. Standard deviations

and sample sizes as in Table I, except for the smaller number in parentheses which represents

the number of different couples that called to each other three or more times.
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ferent calls offer circumstantial confirmation of the above prediction, es-

pecially since representatives of the distinct subgenus Chrysopa s. str.

produce calls more similar to those of C. carnea than to those of C. rufi-

lahris (e.g.. see Fig. IL for a heterosexual duet in C (/// that is remarkably

convergent on that of C. cornea). It seems likely, therefore, that acoustical

signals produced by abdominal jerking function as reproductive isolating

mechanisms in sympatric lacewings, particularly in those of the structurally

homogeneous subgenus Chrysoperla.
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A NEW SUBGENUS OF FORCIPOMYIA, WITH DESCRIPTIONS OF
EIGHT NEW SPECIES (DIPTERA: CERATOPOGONIDAE)

Botha de Meillon and Willis W. Wirth

(BM) Consultant. Department of Entomology, South African Institute for

Medical Research. Johannesburg. R.S.A.; Cooperating Scientist. System-
atic Entomology Laboratory. USDA. % U.S. National Museum. Washing-

ton, D.C. 20560; and (WWW) Systematic Entomology Laboratory, IIBIII,

Agr. Res.. Sci. and Educ. Admin., USDA. Vc U.S. National Museum.
Washington. D.C. 20560.

Abstract.—Pedilohelea new subgenus in the biting midge genus Forcipo-

myia, is described and illustrated, with F. clastrieri Dessart as type-species.

A key is given for the separation of the 10 known species, including the

following eight species described as new: aitkeni from Brazil, archboldi from

Dominica, brinchangensis from Malaysia, draconis from South Africa, for-

cipis from Malaysia, raposoi from Colombia, spangleri from Guatemala, and
spilmani from Dominica. The known species of Pedilohelea are pantropical

in distribution. The habits of the early stages are unknown; adults have been

taken in flowers of cacao and may be of some importance in pollination as

in other species of Forcipomyia.

The classification of the small, inconspicuously brownish, hairy, biting

midges of the genus Forcipomyia Meigen has received increasing attention

during the past 20 years because of their importance in the pollination of

cacao (Theohroma cacao L.) and other tropical crop plants. Numerous sub-

genera have been proposed in this large and widespread genus, and Wirth

and Ratanaworabhan ( 1978) recently published a revised key to the subgen-

era. We are taking this opportunity to describe another subgenus with ten

species that do not fit in any of the previously described subgenera. Unless

otherwise specified, the material studied is from the collection of the U.S.

National Museum of Natural History in Washington, D.C.

Forcipomyia (Pedilohelea) de Meillon and Wirth, NEW SUBGENUS

Type-species.

—

Forcipomyia clastrieri Dessart.

Members of this new subgenus are small midges (wing length 0.7-1.3

mm), without any distinctive markings, and generally resemble one another
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very closely. The male genitalia present the main features for separating the

species; the females cannot be identified with any certainty except in the

case of F. spanfileri, n.sp. In both sexes the costa barely reaches the middle

of the wing (costal ratio 0.39-0.47). the palpus is four-segmented, and its

third segment bears a vestigial or shallow and poorly marked sensory pit.

The female mandibles lack teeth. The antennal verticils of the female are

long and stiff, more so than usually found in species of the genus; the

antennal segments are comparatively elongate; the antennal ratio is about

0.9-1.2 in the male and 0.9-1.3 in the female. The tarsal ratios are less than

0.7 on all legs except in F. spangleri, where these ratios are 0.8-1.2, and

in hrinchangensis, n.sp.. where the female fore tarsal ratio is 0.9. The comb

at the apex of the hind tibia, commonly seen in Forcipomyia, is poorly

developed, but the fore tibia bears a compact comb of fine pale setae, often

difficult to see. Tarsomeres I and II of the fore leg each bear ventrally a row

of short, strong, black spines, and usually some or all of the remaining

proximal four tarsomeres bear strong apical dark spines. The claws are

usually very small, abruptly bent in the middle and expanded spear shaped

distally, resembling those of the subgenus Wannkeci. The insect bears an

abundance of narrow, 1-4 striped, scalelike setae, especially on the costa

and radial veins of the wing. The halter is usually distinctly infuscated.

Females have two subequal spermathecae, usually without distinct necks.

The male genitalia have the parameres broadly joined basally and more or

less bladelike distally and provide the best characters for identification of

the species.

The new subgenus comes near Metaforcipomyia Saunders, from which

it is separated by the hind tarsal ratio in both sexes of 1.0 or less, and by

the characteristic male genitalia. In the key to subgenera of Forcipomyia in

Wirth and Ratanaworabhan (1978) Pedilohelea is found in the first half of

couplet 7 as "genus [sic] A near Lepidohelea Kieffer." Soria (1976) and

Soria and Wirth (1976) referred to this subgenus as '^Subgenus 1 near Lep-

idohelea/'

Etymology.—The name Pedilohelea is an anagram o^ Lepidohelea Kief-

fer, another subgenus of the genus Forcipomyia Meigen.

Biology.—Nothing is known of the biology of the early stages and very

little about that of the adults. With the exception of one species reared by

Soria in the laboratory (Soria 1976, Soria and Wirth 1976), the rest have all

been taken at light, in Malaise and light traps, or swept from vegetation.

Soria's 18 specimens include two females which cannot be identified posi-

tively, but judging from the shapes of the spermathecae probably belong to

Pedilohelea. These females are accompanied by a larva and a pupal skin

with the larval skin attached in typical Forcipomyia fashion, which bear the

same data as the females. This material, however, is too meager to warrant

description or an attempt to define it subgenerically. On the island of Sao
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Tome (West Africa) males and females of F. clastrieri Dessart were taken

in cacao flowers.

Distribution.—The distribution of the subgenus is pantropical, species

having been collected in tropical America, West Africa, South Africa, and
Malaysia.

Note.—Because all the species described here share the following char-

acters, these will not be repeated under each species, namely: small size;

lack of ornamentation; four-segmented palpus, with segment III slightly

longer than IV or equal to it; tibial combs poorly developed; claws small

and sharply bent; empodium well developed; and eyes narrowly separated,

bare.

Key to the Species of the Subgenus Pedilohelea (primarily Males)

1. Male genitalia with each paramere expanded distally into triangular

shape (Fig. 33); (aedeagus with apex produced to a broad rounded

termination [Fig. 33]) raposoi, new species

- Male paramere parallel sided, slightly expanded or narrowed to apex . . 2

2. Dististyle in ventral view grossly expanded apically, truncated or in

form of two lobes (Figs. 15-16); (female spermathecae pear shaped

with narrow opening [Fig. 18]) aitkeni, new species

- Dististyle narrowed to apex or only slightly expanded 3

3. Paramere with free distal arm short, stiff, sclerotized (Figs. 31, 46)

4

- Paramere with free distal arm long, membranous (Figs. 21, 38. 44) . . 7

4. Paramere in side view slightly expanded at apex and shaped as in

Figs. 27-28; (spermathecae egg shaped with a wide opening [Fig.

25]) brinchangensis, new species

- Paramere parallel sided or narrowed to apex 5

5. Aedeagus (Fig. 29) with distal portion parallel sided, apex trilobed;

dististyle stout on basal -A, abruptly narrowing distally; parameres

distally forming a stout, slightly curving, blunt-tipped blade

draconis, new species

- Aedeagus triangular, narrowing to sharp-pointed simple tip; disti-

style sinuous, gradually tapering to tip; parameres various 6

6. Aedeagus pear shaped in ventral profile (Fig. 46); parameres bulbous

basally (Fig. 31); West and South Africa cshowcnsis de Meillon

- Aedeagus triangular in ventral profile (Fig. 32); paramere straight

sided basally (Fig. 31); Malaysia forcipis, new species

7. Parameres crossed apically as in a pair of scissors (Fig. 21) 8

- Parameres more or less parallel to one another, not crossed (Figs.

38, 44) 9

8. Paramere gradually widening to an evenly rounded apex (Fig. 21):



12 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

apex of dististyle with a small dorsal flange (Fig. 20); Dominica . .

.

archholdi, new species

- Paramere gradually narrowing to sharply pointed apex (Fig. 12);

apex of dististyle without such a flange (Fig. 12); West Africa

clastrieri Dessart

9. Paramere long, slender, on a narrow base (Fig. 44); hind tarsal ratio

near 0.40; (spermathecae subglobular with wide opening [Fig. 40])

spilmani, new species

- Paramere broader and on a wider base, slightly expanded apically

in some views (Fig. 38); hind tarsal ratio near 0.80; (spermathecae

egg shaped, with a narrow opening [Fig. 35]) . . spangleri, new species

Forcipoinxia (Pedilohelea) aitkeni de Meillon and Wirth, NEW SPECIES
Figs. 13-18

Male.—Described from holotype with mean measurements from 9 para-

types in parentheses. Wing length 1.1 mm (1.07). Head: Palpus (Fig. 17)

with 3rd segment slightly swollen on basal Vi, a demarcated sensory organ

with capitate sensilla present at about the middle; in 3 of the 9 paratypes no

definite demarcation of the organ could be seen. Antenna with lengths of

segments XII-XV in proportion of 80-40-38-50 (69-39-32-39); antennal ratio

(III-Xl/XII-XV) = 0.90 (1.00). Thorax: Wing with costal ratio 0.40 (0.42).

Legs with tarsal ratios of fore, mid, and hind legs 0.60, 0.36, 0.40 (0.60,

0.34, 0.43).

Genitalia (Figs. 13-16): Dististyle with apex expanded in form of 2 lobes

or truncate and not expanded when viewed ventrally (Fig. 15), in side view

with appearance variable but often as illustrated (Fig. 16). Aedeagus shield

shaped, deeply notched anteriorly where it bears a long curved spinelike

process best seen in side view (Fig. 14); though mostly membranous the

basal border and a portion of the lateral borders are strongly sclerotized.

Parameres in ventral view (Fig. 13) joined briefly; some distance from the

base narrowing slightly to parallel caudal processes which do not cross one

another; these processes ribbonlike with lateral margin sclerotized, the me-

dial margin membranous and difficult to see.

Female.—With mean measurements from 7 specimens. Wing length 0.86

mm. Head: Palpus as in male but all specimens showing a demarcated

sensory organ. Antenna with lengths of segments XI-XV in proportion of

20-20-25-30-35; antennal ratio (III-X/XI-XV) 1.20. Thorax: Wing with cos-

tal ratio 0.46. Legs with tarsal ratios of fore, mid and hind legs 0.70, 0.35,

0.44. Abdomen: Spermathecae (Fig. 18) two, pear shaped or oval; subequal,

one measuring 0.050 by 0.037 mm, the other slightly smaller; somewhat
variable, but generally as figured.

Distribution.—Brazil, Colombia.

Types.—Holotype, (5, Belem. Para, Brazil, March 1970, T. H. G. Aitken.
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Sticky trap (USNM Type no. 67551). Paratypes, 24 d, 14 9, same data as

type, but March-July 1970.

Other Specimens Examined.—COLOMBIA: Rio Raposo, Valle. 10 June,

K 28 July 1964. V. H. Lee, light trap, 1 6,2 9.

Discussion.—This species is named forT. H. G. Aitken of the Rockefeller

Foundation in appreciation of his interest and help in the collection and

study of Brazilian and Trinidadian Ceratopogonidae.

We have seen two reared females with one larva and one pupa associated,

plus 10 other females taken on cacao flowers or taken in emergence traps

in cacao plantations at CEPEC. Ilheus. Bahia. Brazil. May-June 1974 by S.

J. de J. Soria, that may belong here but in the absence of males it is better

at this time to leave them unidentified.

F. aitkeni and F. spangleri form the exceptions to the general rule that

specific differences are best seen in the male genitalia. No clear cut genital

differences occur between these two species, but the tarsal ratios, both male

and female, are so different that one is obliged to regard them as distinct

species.

Forcipomyia (Pedilohclea) archholdi de Meillon and Wirth. NEW SPECIES
Figs. 20-23

Male.—Described from the holotype with the mean data from 7 paratypes

from Dominica in parentheses. Wing length 0.9 mm (0.88). Head: Palpus

(Fig. 23) with 3rd segment only slightly swollen on basal Vi. a patch of

sensilla without a clearly demarcated sensory pit located at not quite mid-

length (similar condition in the 7 paratypes). In a specimen from Belem.

Brazil, the sensory organ is demarcated. Antenna with lengths of segments

XII-XV in proportion of 70-35-30-35 (67-35-26-36); antennal ratio I.O (1.0).

Thorax: Wing with costal ratio 0.4 (0.4). Legs with tarsal ratios of fore. mid.

and hind legs 0.6, 0.4, 0.4 (0.6, 0.4, 0.4).

Genitalia (Figs. 20-22): Dististyle (Fig. 20) sinuous, of almost even

width throughout, with a small dorsal flange at apex. Aedeagus (Fig. 21)

triangular, terminating in a sharp transparent point which is difficult to see

except when dissected out (Fig. 22). Parameres joined basally, crossed dis-

tally much as in F. clastrieri. but unlike that species each paramere is

slightly expanded at the apex and evenly rounded (Fig. 21).

Female.—Described from 5 Dominican specimens. Wing length 0.85 mm.
Head: Palpus much as in male with sensory pit not demarcated. Antenna

with lengths of segments XI-XV in proportion o\' 22-23-23-23-31; antennal

ratio 0.9. Thorax: Wing with costal ratio 0.4. Legs with tarsal ratios of fore,

mid and hind legs 0.7, 0.5, 0.7. Abdomen: Spermathecae (Fig. 19) two,

subglobular with wide opening; subequal, each measuring 0.038 by

0.031 mm.
Distribution.—West Indies, Brazil.
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Types.—Holotype, 6 , Manets Gutter, Dominica, 15 March 1965, W. W.

Wirth. light trap (USNM Type no. 67552). Paratypes, \6 6 . 3 9: DOMIN-
ICA: Same data as types, 8 c5, 2 9. Carholm Estate, 7 Feb. 1965, W. W.

Wirth, sweeping, 1 d, 1 9. Clarke Hall, May-June 1964, O. S. Flint, light

trap. 1 d; Aug. -Sept. 1964, T. J. Spilman, light trap, 5 6. Fond Figues

River, 13 March 1965, W. W. Wirth. light trap, 1 6.

Other Specimens Examined.—BRAZIL: Belem, Para, Feb., Aug. 1970,

T. H. G. Aitken. light trap, 1 6. JAMAICA: Hardwar Gap. 20 Feb. 1969,

W. W. Wirth, light trap, 8 d, 5 9; 10 March 1970, W. W. Wirth, Malaise

trap, 5 d, 6 9. Portland Ridge, Clarendon Parish, Aug. 1969, R. E. Wood-

ruff, light trap, 1 9. Trelawny Parish, 1.9 mi N Burnt Hill. 16 May 1969. R.

E. Woodruff, 1 6. Tyre, 2 mi NW Troy Cockpit, 9 Dec. 1969, R. E. Wood-

ruff, 1 d. Worthy Park Estate, St. Catherine Parish, 17 Nov. 1968, R. E.

Woodruff, light, 1 9. PUERTO RICO: Barrio Rio Grande, El Verde. G. E.

Drewery, sticky trap, 2 d.

Discussion.—This species is named for John Archbold in appreciation of

his interest and support of the Bredin-Archbold-Smithsonian Biological Sur-

vey of Dominica, where the types were collected.

Over this wide area of distribution the males all agree with the holotype

from Dominica. Females caught with typical males from Brazil and Puerto

Rico, however, do not agree with the females from Dominica which we at

this time regard as being archboldi.

Specimens of both sexes from Jamaica are larger as shown by the mean

wing length of 1.3 mm in six male specimens compared with a mean of 0.88

mm in nine Dominican males; in females the respective values are 1.04 mm
and 0.84 mm. The antennal and tarsal ratios, however, are much the same

in specimens from both islands.

Forcipomyia {Pedilohelea) hrinchangensis de Meillon and Wirth,

NEW SPECIES
Figs. 24-28

Male.—Described from the holotype and 1 other male. Wing length 1.3

mm. Head: Palpus with 3rd segment (Fig. 24) only slightly swollen basally,

without a marked sensory organ, a patch of sensilla present at proximal Vj,.

Antenna with lengths of segments XII-XV in proportion of 95-55-40-50;

antennal ratio 1 .0. Thorax: Costal ratio of wing 0.46. Legs with tarsal ratios

of fore and mid legs 0.63 and 0.42 (mid leg incomplete in both specimens);

fore tibia with subapical comb of closely packed transparent spines.

Genitalia (Figs. 26-29): Dististyle (Fig. 26) narrow and straight, not sin-

uous as in other species, apex rounded and without flange. Aedeagus tri-

angular, ending in a long spear like spike (Fig. 27). Parameres fused, basal

Vi slightly expanded, apically separated and not crossed, sclerotized and

bearing a small ventral beak best seen in side view (Fig. 28).
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Female.—A specimen taken at the same time is described as the female

of this species. Wing length 1.0 mm. Head: Palpus (Fig. 24) as in male.

Antenna with lengths of segments XI-XV in proportion of 55-55-55-50-60;

antennal ratio 1.30. Thorax: Costal ratio of wing 0.45. Legs with tarsal ratios

of fore, mid and hind legs 0.9. 0.6, 0.6; fore tibia without the comb of

transparent spines seen in the male. Abdomen: Spermathecae (Fig. 25) two,

subequal, elongate ovoid, without neck, each measuring 0.050 by 0.031 mm.
Distribution.—Malaysia.

Types.—Holotype. d , Mt. Brinchang, Pahang, Malaysia, 5-6000 ft.,

March 1963, H. E. McClure, light trap (USNM Type no. 67533). Paratype,

1 6 , same data.

Other Specimen Examined.—MALAYSIA: Same data as type, 1 9.

Discussion.—The specific epithet is an adjective referring to the type-

locality. The female is not made a paratype because the discrepancies in the

tarsal ratios cast some doubt on its conspecificity with the male holotype.

Forcipomyia (Pedilohelea) clastrieri Dessart

Figs. 1-12

Lepidohelea hrevitarsata Clastrier, 1959: 345 (d, Senegal; fig. palpus, gen-

italia; preocc. in Forcipomyia by Lasiohelea hrevitarsata Ingram and

Macfie. 1924).

Forcipomyia nUotheres Macfie, misident.; Clastrier and Wirth. 1961: 191

(Nigeria record).

Forcipomyia (Forcipomyia) clastrieri Dessart, 1963a: 183 (replacement

name for hrevitarsata (Clastrier); 6 , 9 described; figs.; Nigeria); Dessart,

1963b: 56 (descriptive notes; synonymy).

Male.—Wing length 0.92 mm. Head: Palpus (Fig. 4) with 3rd segment

swollen basally, sensory organ distinct and located at proximal '/3 (not de-

marcated in Sao Tome specimens). Antenna (Fig. 2) with lengths of seg-

ments XII-XV in proportion of 70-40-30-40; antennal ratio 0.96. Thorax:

Costal ratio of wing 0.47. Legs with tarsal ratios of fore, mid and hind legs

0.67, 0.30. 0.39.

GenitaUa (Figs. 11-12): Dististyle moderately sinuate, gradually taper-

ing to rounded apex. Aedeagus triangular, tapering to narrow apex bearing

medially a short sharp point. Parameres joined basally; each long and slen-

der, distally lanceolate and crossed as in a pair of scissors.

Female.—Wing length 0.85 mm. Head: Palpus (Fig. 3) as in male but

more swollen basally; sensory organ distinct except in specimens from Sao

Tome. Antenna (Fig. 1) with lengths of segments XI-XV in proportion of

26-26-25-26-34; antennal ratio 1.25. Thorax: Costal ratio of wing (Fig. 5)

0.45. Legs (Fig. 9) with tarsal ratios of fore, mid and hind legs 0.68. 0.34.

0.40. Ahdomen: Spermathecae (Fig. 7) two, one usually globular and the
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Figs. 1-12. Forcipomyia clastrieri. I, Female antenna. 2. Male antenna. 3. Female pal-

pus. 4. Male palpus. 5. Female wing. 6, Hind tibial comb. 7. Spermathecae. 8, Female genital

segments. 9. Legs of female (left to right, hind. mid. and fore legs). 10. Fifth tarsomeres and
claws of female (top to bottom, fore, mid, and hind legs; left, enlarged detail of scalelike

vestiture). II, Male genitalia, side view. 12, Male genitalia, ventral view.



VOLUME 82, NUMBER 1 17

Other slightly ovoid; subequal in size, in 5 specimens minimum and maxi-

mum lengths 0.031-0.038 and 0.029-0.035 mm respectively for the two.

Distribution.—West Africa.

Specimens Examined.—GHANA: Tafo, West African Cocoa Research

Institute. 12-17 March 1962, B. M. Gerrard, light trap, 1 6. NIGERIA:
Ibadan. Sept. 1962, D. C. Eidt, Malaise trap, 1 d, 16 9 (Canadian National

Collection). Kaduna, Zaria Prov., 10 Nov. 1956, B. McMillan, from tree

hole, 1 (5, 1 9. Sapoba, Sept. 1962, D. C. Eidt, Malaise trap, 2 9 (CNC).

SAO TOME: 26 Dec. 1974, J. Derron, from cocoa flowers, 4 c?, 2 9.

Discussion.—The variation in the degree of demarcation of the sensory

organ of the third palpal segment once again shows the difficulties with

identification of females oi Pedilohelea.

Forcipomyia {Pedilohelea) draconis de Meillon and Wirth, NEW SPECIES
Figs. 29-30

Male.—Described from the holotype. Wing length 1.06 mm. Head: Palpus

with 3rd segment slightly expanded on proximal Vi, distal portion slender

and parallel sided; no demarcated sensory organ, the sensilla borne on sur-

face of segment just proximad of mid length. Antenna broken, distal seg-

ments missing. Thorax: Costal ratio of wing 0.39. Legs with tarsal ratios of

fore and hind legs 0.77 and 0.58 respectively; mid legs damaged.

Genitalia (Figs. 29-30): Dististyle markedly swollen on proximal %, ta-

pering abruptly distally to slender beaklike tip. Aedeagus with short, stout

basal arms; main body only slightly swollen at base, nearly parallel sided

in midportion; distal end with 2 rounded lateral lobes between which a short,

pointed, median lobe projects caudoventrad, much as in F. aitkeni, but with

the proportions of the lobes to a much different scale. Parameres joined

basally a short distance; free arms in shape of stout, slightly curving blades

with their bluntly pointed apices meeting distally.

Distribution .—Transvaal

.

Type.—Holotype, (5. Newington, Pilgrims Rest Distr., Transvaal, 16-19

April 1964, E. Haeselbarth (deposited in South African Institute for Medical

Research, Johannesburg).

Discussion.—The species takes its name draconis (Latin genitive of draco

"dragon." a Latin loanword from Greek) from the Drakensberg, the moun-

tainous area where the type was collected.

Forcipomyia draconis has such distinctive male genitalia, with proximally

swollen dististyle, distally trilobed narrow aedeagus. and stout bladelike

parameres. that we do not hesitate to name and describe it from the slightly

damaged holotype. which lacks the distal antennal segments and the distal

four tarsomeres of the mid legs.
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Forciponiyia (Pedilohelea) eshowensis de Meillon

Figs. 46-47

Forciponiyia eshowensis de Meillon. 1937: 361 (d; Zululand; fig. genitalia).

Male.—Redescribed from the holotype. Wing length 1.18 mm. Head: Pal-

pus with 3rd segment slightly expanded in mid portion with no demarcated

sensory organ, a clump of sensilla present just proximad of mid length.

Antenna damaged; that of Ghanian specimen with lengths of segments XII-

XV in proportion of 83-40-33-43; antennal ratio 1.0. Thorax: Costal ratio of

wing 0.43. Legs with tarsal ratios of fore, mid. and hind legs 0.54. 0.34,

0.39.

Genitalia (Figs. 46-47): Dististyle sinuous and evenly tapered to a beak-

like tip. Aedeagus swollen basally and narrowing to sharp point distally.

membranous for the most part. Parameres joined basally, posterior margin

of the juncture narrowly rounded; the free arms strong, stiff, and sclero-

tized. parallel subapically with bluntly pointed tips touching apically.

Distribution.—South and West Africa.

Type.—Holotype, d. Eshowe, Zululand, 20 November 1936, B. de Meil-

lon. taken at light (in South African Institute for Medical Research. Johan-

nesburg, borrowed for study through the courtesy of the Director, Dr. J.

Metz).

New Record.—GHANA: Tafo, West African Cocoa Research Institute,

12-17 March 1962, B. M. Gerrard, light trap in cocoa plantation, 1 6

.

Discussion.—This species is related to F. forcipis from Malaysia, but in

that species the aedeagus is poorly sclerotized distally and the parameres

are fused on the proximal % of their length.

Forciponiyia {Pedilohelea) forcipis de Meillon and Wirth. NEW SPECIES
Figs. 31-32

Male.—Described from the holotype. Wing length 0.95 mm. Head: Palpus

not well displayed but obviously 4-segmented; 3rd segment apparently with-

out a marked sensory organ. Antenna with lengths of segments XII-XV in

proportion of 65-40-35-43; antennal ratio 0.98. Thorax: Costal ratio of wing

0.47. Legs with tarsal ratios of fore, mid and hind legs 0.67, 0.37, 0.40.

Genitalia (Figs. 31-32): Dististyle as usual in the subgenus; sinuous,

narrowing gradually to apex. Aedeagus triangular, apex membranous and

sharply pointed. Parameres heavily sclerotized apically, broadly joined on

proximal -A; free parts short, strong, curved towards each other as in a pair

of tongs or forceps.

Distribution.—Sabah, Malaysia.

Type.—Holotype, c5 , Tambunan, Sabah. Malaysia. April 1952. D. H.

Colless, swept (deposited in C.S.I.R.O., Canberra, Australia).
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Figs. 13-18. Forcipomyia ailkeni: \9-2}. F. archholdi; 24-2S. F. hrimhan^^'en.sis; 29-30.

F. draconis. 3, 21, 27. 29. Aedeagus and parameres in ventral view. 14. 22. 28. Same in side

view. 15. 16. 20. 26. 30. Dististyle. 17. 23. 24. Male third palpal segment. 18. 19. 25. One of

the two female spermathecae.

Discussion.—The specific epithet is a Latin genitive, referring to the for-

cepslike male parameres. This species appears to be the Southeast Asian

counterpart of F. eshowensis de Meillon from West Africa, differing mark-

edly in the shape of the aedeagus and parameres.
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35

Figs. 31-32. Forcipomyia forcipis; 33-34. F. raposoi: 35-39. F. .spani^leri: 40—45. F.

spilnuini: 46-47. F. esliowensis. 31, Parameres in ventral view. 32. Aedeagus in ventral

view. 33. 38, 44, 46, Aedeagus and parameres in ventral view. 36, Same in side view. 34, 39,

47, Dististyle. 35, 40. Spermathecae. 37, Apex of paramere in side view. 41, Third palpal

segment of male. 42, Same, female. 43, Apices of parameres of holotype. 45, Same of spec-

imen from Brazil.
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Forcipomyia (Pedilolielea) raposoi de Meillon and Wirth. NEW SPECIES
Figs. 33-34

Male.—Described from the holotype. Wing length 1.20 mm. Head: Palpus

with 3rd segment slightly swollen on basal Vi and bearing a demarcated
sensory pit in middle of segment. Antenna with lengths of segments XII-
XV in proportion of 80-55-40-45; antennal ratio 0.95. Thorax: Wing with

costal ratio 0.40. Legs with tarsal ratios of fore, mid and hind legs 0.5. 0.3,

0.4; fore tibia appearing to have an apical comb of transparent, closely set

spines.

Genitalia (Figs. 33-34): Dististyle (Fig. 34) sinuous, narrowing to apex
where it bears a small flange. Aedeagus much longer than wide, apically

fashioned into a fingerlike termination (Fig. 33). Parameres narrowly joined

basally, each a parallel-sided ribbon with triangular-shaped apex as illus-

trated (Fig. 33).

Distribution.—Colombia.

Type.—Holotype, 6, Rio Raposo, Valle, Colombia, 23 March 1964. V.

H. Lee, light trap (USNM Type no. 67237).

Discussion.—The specific epithet is a Latin genitive referring to the type-

locality. This species is unusual in the subgenus in having the parameres

expanded distally into a broad triangular shape.

Forcipomyia (Pedilolielea) spani>leri de Meillon and Wirth. NEW SPECIES
Figs. 35-39

Male.—Described from the holotype, one male from Colombia, and one

male from Panama. The figures in parentheses are the mean measurements

of the holotype and the two other specimens. Wing length 0.8 (0.73) mm.
Head: Palpus with 3rd segment slightly swollen on basal Vi with a demar-

cated sensory organ at about midlength. Antenna with lengths of segments

XII-XV in proportion of 50-30-20-25 (45-28-22-37); antennal ratio 1.2 (1.2).

Thorax: Costal ratio of wing 0.4 (0.4). Legs with tarsal ratios of fore, mid

and hind legs 1.2, 0.8, 0.8 (0.97, 0.80, 0.78).

Genitalia (Figs. 36-39): Dististyle (Fig. 39) with a large flange apically

giving rise to a variety of shapes according to precise orientation. Aedeagus

triangular in outline, about as wide basally as long, apex with a small median

tooth. Parameres (Fig. 38) running parallel to one another but separated

beyond the basal part where they are fused; each membranous, ribbonlike,

and poorly defined along medial margin up to apex; in some views each

slightly expanded apically where minutely serrate (Fig. 37).

Female.—Described from allotype with measurements from five topo-

types in parentheses. Wing length 0.7 (0.7) mm. Head: Palpus as in male.

Antenna with lengths of segments XI-XV in proportion of 20-18-18-15-25

(20-18-19-19-24); antennal ratio 1.4 (1.3). Thorax: Costal ratio of wing 0.4
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(0.4). Legs with tarsal ratios of fore, mid and hind legs 1.3, 0.8, 0.8 (1.2,

0.8. 0.8).

Abdomen: Spermatheca (Fig. 35) two, ovoid with a slight neck; subequal,

collapsed in all mounts, but one which was macerated in potash and relaxed

in phenol alcohol expanded to normal size and measured 0.062 mm in length

and slightly less in width.

Distribution.—Guatemala, Panama, Colombia, Ecuador.

Xypes.—Holotype, <5 . allotype, 9. Suchitepequez. San Antonio Suchi-

tepequez. Guatemala, 6 July 1965. P. J. Spangler. Malaise trap (USNM
Type no. 65711). Paratypes, 1 c5 . 5 9. same data as types.

Other Specimens Examined.—COLOMBIA: Rio Raposo, Valle. May

1965. V. H. Lee, light trap, 1 6. ECUADOR: Quevedo, Pichilingue INIAP.

Apr. 1978. J. Mendoza. reared from decomposing organic material, lid,

10 9. PANAMA: Barro Colorado Island. C. Z.. July 1967, W. W. Wirth,

light trap. 1 6

.

Discussion.—This species is named for Paul J. Spangler of the Smithson-

ian Institution in appreciation of his interest and help in collecting many

new and interesting Neotropical biting midges.

Because of the unusual tarsal ratios there seems little doubt that the fe-

males belong to F. spangleri, and hence we do not hesitate to designate an

allotype for this species.

Forcipomxia (Pedilohelea) spilmani de Meillon and Wirth, NEW SPECIES
Figs. 40-45

Male.—Described from the holotype with mean measurements from 7

paratypes in parentheses. Wing length 1.1 (1.04) mm. Head: Palpus (Fig.

41) with 3rd segment swollen on basal Vi with a demarcated sensory organ

and a patch of capitate sensilla. Antenna with lengths of segments XII-XV
in proportion of 80-45-35-40 (71-44-38-43): antennal ratio 0.9 (0.9). Thorax:

Costal ratio of wing 0.4 (0.4). Legs with tarsal ratios of fore, mid and hind

legs 0.5, 0.3. 0.4 (0.5, 0.3. 0.4).

Genitalia (Figs. 43-45): Dististyle narrow, sinuous, and of almost even

width throughout, much as in archboldi; apex beaklike with small dorsal

flange. Aedeagus (Fig. 44) triangular, apex membranous with a median spine

which is difficult to see in many specimens. Parameres joined basally. slight-

ly bulbous where closely approximated, each narrowing gradually to a point

tip.

Female.—Described from 6 specimens caught at the same time and place

as the males. Wing length 0.97 mm. Head: Palpus (Fig. 42) as in the male

with a demarcated sensory organ. Antenna with lengths of segments XI-
XV in proportion of 29-29-29-31-38; antennal ratio 1.0. Thorax: Costal ratio

of wing 0.44. Legs with tarsal ratios of fore, mid and hind legs 0.5. 0.3. 0.4;
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in some specimens a closely packed apical comb of transparent spines can

be seen on fore tibia, it is possible that this comb, which is small and difficult

to see, is present more often than is apparent. Abdomen: Spermathecae

(Fig. 40) two, somewhat variable in shape but generally as figured; subequal,

each measuring 0.040 by 0.030 mm.
Distribution.—Dominica, Trinidad, Panama, Colombia, Brazil.

Types.—Holotype, 6 , Clarke Hall, Dominica, Sept. 1964, T. J. Spilman,

light trap (USNM Type no. 73565). Paratypes, 54 d, 36 9, as follows:

DOMINICA: Carholm Estate, 7 Feb. 1965, W. W. Wirth, sweeping, 3 6,

2 9. Castle Bruce Jctn., 21 March 1956, J. F. G. Clarke, 1 c5, 1 9. Clarke

Hall, April, June 1964, O. S. Flint, light trap, 2 9 ; Sept. 1964. T. J. Spilman.

light trap, 12 J, 3 9. Fond Figues River, 25 Jan. 1965, W. W. Wirth. rain

forest, 1 c5. 3 6. d'Leau Gommier, 15 Feb. 1965, W. W. Wirth, stream

margin, 1 S. Point Lolo, 0.5 mi W, 25 Jan. 1965, W. W. Wirth, at light, 1

(5,19. Pont Casse, 0.4 mi W, June 1964, O. S. Flint, at light, 12 d, 9 9;

1.6 mi W. June 1964, O. S. Flint, at light, 9 d, 5 9; April 1964, O. S. Flint,

at light, 4 c5, 2 9; 1 mi E, 29 Jan. 1965, W. W. Wirth, light trap, 1 d, 1

9; 1.7 mi E, 12 March 1965, W. W. Wirth, light trap, 3 9; 1.5 mi N. 12

Feb. 1965, W. W. Wirth, rain forest, 2 J, 3 9 ; 2.0 mi W, Jan. 1965, W. W.
Wirth, 2 d, 1 9. South Chiltern Estate. 7 Feb. 1965. W. W. Wirth, sweep-

ing, 3 d, 2 9.

Other Specimens Examined.—COLOMBIA: Rio Raposo, Valle, 1963-

1965, V. H. Lee, light trap. 14 c5, 4 9. PANAMA: Barro Colorado Island,

C. Z., July 1967, W. W. Wirth, light trap, 1 d. 1 9. BRAZIL: Nova Teu-

tonia, Santa Catarina, 1963-1965, F. Plaumann, 3 6. TRINIDAD: La For-

tuna Estate, Vega de Oropouche, Sept. 1958, T. H. G. Aitken, 1 d, 3 9.

Discussion.—This species is named for Theodore J. Spilman of the Sys-

tematic Entomology Laboratory, USDA, who collected the holotype, along

with many other new ceratopogonids, during his tour with the Biological

Survey of Dominica.

The swelling on the basal half of the third palpal segment, though some-

what variable, is generally more pronounced than in the females of other

species. F. spilnuini keys out with F. spangleri. but in addition to the great

differences in size, antennal ratio, and tarsal ratios, the males can readily

be distinguished by the shapes of the parameres. Females of F. spilmani

can be distinguished in Dominica from those of archholdi by the distinct

palpal pit and the much lower tarsal ratios.
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Abstract.—Four species of the Geoinydoeciis ore^onus complex are de-

scribed and illustrated: G. oregoniis Price and Emerson from Thomomys
hidhivorus (Richardson); G. idalwensis Price and Emerson from the seven

recognized subspecies of T. townsendii (Bachman): G. shastensis new
species from 12 subspecies of T. hottae (Eydoux and Gervais) (type-host:

T. h. leucodon Merriam); and G. hueyi new species from 9 subspecies of

T. hottae (type-host: T. h. pallescens Rhoads). Distinctions between these

taxa are shown using qualitative and quantitative characters and principal

components analysis of quantitative characters. A discriminant function is

provided for the separation of females of G. hueyi and G. shastensis. Keys

are given for the identification of these four taxa.

Price and Emerson (1971). in a revision of the genus Geoinydoeciis Ew-
ing. 1929. recognized G. oregoniis oregoniis Price and Emerson from Tho-

momys bidbivoriis (Richardson) in western Oregon and G. o. idahoensis

Price and Emerson from four subspecies of T. townsendii (Bachman) in

Idaho and Nevada. Extensive collecting since then from many additional

individuals of Thomomys in the western United States has shown members

of the oregoniis complex to occur not only on T. bidbivoriis and all seven

recognized subspecies of T. townsendii but also on 21 subspecies of T.

hottae (Eydoux and Gervais) from California and Oregon. This abundance

of material has allowed a thorough re-examination of the oregoniis complex

and has resulted in the recognition of a total of four specific taxa. It is our

' Paper No. 10,906. Scientific Journal Series, Minnesota Agricultural Experiment Station,

St. Paul, Minnesota .'55108. Partial support for this study was supplied hy a grant to the Uni-

versity of Minnesota from the National Science Foundation (Grant No. DEB77- 10179).
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purpose here to describe and illustrate these taxa and to provide keys for

their identification.

Quantitative data for lice of the oregoniis complex combined with their

host and locality information are included as part of a computerized pocket

gopher louse data base maintained at the University of Minnesota. The

retrieval and analysis of these data were pertbrmed with an integrated group

of computer programs developed by the authors and called the BUG system.

A description and explanation of our data handling and analysis procedures

may be found in Price and Hellenthal (1979).

In the following descriptions, measured or counted characters are fol-

lowed by the minimum and maximum observed values and the sample size,

mean, and standard deviation in parentheses. All measurements are in mil-

limeters. Illustrations are for specimens from the type-host. In evaluating

character usefulness for specific discrimination, critical values for each char-

acter were calculated at the point where the likelihood of single character

misidentification of the two compared taxa was equal, given normality and

equal variance, and ignoring probability of collection. For characters offer-

ing moderately good discriminating ability, these critical values and the

corresponding probabilities of misidentification are given. In an abbreviated

comparative description for a species, quantitative data are given only for

those characters whose means differ at a significance level of f* ^ 0.01. In

the "Material examined" section, a number in parentheses following a lo-

cality represents the total gophers from which lice were taken. Original

locality data expressed in miles are followed parenthetically by the metric

equivalent to 0.1 km; the English figure, rather than the metric, expresses

the precision of the location estimate.

The discriminant functions given in this paper were calculated using the

U.C.L.A. BMD computer program BMD04M (Discriminant Analysis for

Two Groups), as described in Dixon ( 1973). The principal components anal-

ysis used a computer program adapted from program PCFLOR in Goldstein

and Grigal (1972).

We thank the following individuals for permitting us to brush lice from

pocket gopher skins or for otherwise contributing to the preparation of this

paper: E. L. Cockrum. University of Arizona; R. E. Elbel. University of

Utah; K. C. Emerson, U.S. National Museum; R. S. Hoffmann, University

of Kansas; R. T. Orr, California Academy of Sciences; J. L. Patton, Uni-

versity of California. Berkeley; A. M. Rea. San Diego Natural History Mu-
seum; and F. S. Truxal. Los Angeles County Museum of Natural History.

Additionally, we thank the staff of the University of Minnesota University

Computer Center for the use of its facilities and F. B. Martin, Director of

the University of Minnesota Statistical Center, for his advice throughout

our study.
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Geomydoecus orei>oniis Price and Emerson, NEW STATUS
Figs. 1-8, 12, 16

Geomydoecus oregomis oregonus Price and Emerson. 1971: 243.

Type-host: Thomomys hitlhivorus (Richardson).

Male.—As in Fig. 1. Temple width (TW) 0.445-0.485 (26: 0.460 ± 0.0087);

head length (HL) 0.320-0.370 (26: 0.342 ± 0.0131); submarginal and inner

marginal temple setae (STS. MTS: Fig. 2) 0.080-0.100 ( 16: 0.091 ± 0.0055)

and 0.025-0.030 (24: 0.026 ± 0.0025) long, respectively, with STS latero-

anterior to inner MTS; both inner and outer MTS blunt, spiniform. Antenna

(Fig. 4) with scape length (SL) 0.165-0.185 (22: 0.176 ± 0.0062), scape

medial width (SMW) 0.110-0.130 (22: 0.121. ± 0.0053). scape distal width

(SDW) 0.115-0.135 (22: 0.126 ± 0.0054). Prothorax width (PW) 0.320-0.370

(26: 0.338 ± 0.0120). Tergal setae: I, 2; II, 9-14 (26: 11.4 ± 1.06); III. 17-

22(22: 19.1 ± 1.46); IV, 19-27(23: 23.0 ± 2.33); V, 18-26(22: 21.4 ± 2.02);

VI, 11-19 (25: 14.7 ± 1.80); tergal and pleural setae on VII. 16-24 (25:

20.9 ± 2.18). Sternal setae: II. 10-15 (24: 12.6 ± 1.35); III. 9-16(24: 12.0

± 1.60); IV, 8-16(23: 12.8 ± 1.67); V, 8-14 (23: 10.4 ± 1.73); VI. 7-11 (25:

9.4 ± 1.11); VII, 4-10 (26: 7.7 ± 1.40); VIII. 5-7 (26: 6.1 ± 0.48). Total

length (TL) 1.205-1.490 (26: 1.391 ± 0.0714). Genitalia as in Fig. 8; sac

having 6 large spines (GSS), with outer pair deeply indented anteriorly (Fig.

12) and close to medioanterior pair; parameral arch (PA) with lateroposterior

expanded portion, width (PAW) 0.155-0.180 (26: 0.163 ± 0.0055); endom-

eral plate (EP) roughly triangular, with distinct apical division, width (EPW)

0.085-0.100 (26: 0.092 ± 0.0037). length (EPL) 0.090-0.105 (26: 0.096 ±

0.0044).

Female.—As in Fig. 7. Temple width 0.465-0.510 (31: 0.485 ± 0.0111);

head length 0.295-0.370 (31: 0.330 ± 0.0170); submarginal and inner mar-

ginal temple setae (STS, MTS: Fig. 3) 0.070-0.090 (23: 0.081 ± 0.0052) and

0.040-0.060 (29: 0.046 ± 0.0040) long, respectively, with STS lateroanterior

to inner MTS. Prothorax width 0.330-0.360 (31: 0.347 ± 0.0088). Tergal

setae: I, 2; II, 13-19(30: 16.3 ± 1.42); III, 19-27(31: 22.5 ± 2.03); IV, 22-

31 (30: 27.0 ± 2.25); V, 21-31 (30: 25.2 ± 1.97); VI, 16-26(31: 21.7 ± 2.38);

tergal and pleural setae on Vll, 30-40 (30: 34.6 ± 2.60). Longest seta of

medial 10 on tergite VI. 0.075-0.100 (30: 0.089 ± 0.0054); on tergite VII.

0.080-0.110 (28: 0.098 ± 0.0064), with 0-3 (27: 0.3 ± 0.78) of these longer

than 0.100. Longest seta of medial pair on tergite VIII. 0.050-0.090 (29:

0.071 ± 0.0082). Last tergite with 3 lateral setae (LS: Fig. 5) close together

on each side; outer seta generally shorter, 0.060-0. 100 ( 17: 0.082 ± 0.0110)

long, and middle and inner setae subequal in length 0.080-0.115 (22:

0.101 ± 0.0076) and 0.085-0.120 (28: 0.102 ± 0.0065) long, respectively.

Sternal setae: 11,9-14(28: 12.0 ± 1.48); 111, 10-13 (29: 1 1 .7 ± 0.72); IV, 8-

13 (26: 10.9 ± 1.40); V. 6-13 (24: 9.9 ± 1.69); VI, 7-11 (28: 9.4 ± 0.87);
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Figs. 1-7. Geomydoecus oregonus. 1, Male. 2, Male temple margin. 3, Female temple

margin. 4. Male dorsal antenna. 5. Female terminalia. 6. Female postvulval sclerite. 7, Fe-

male.
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VII. 7-11 (30: 9.0 ± 0.87). Subgenital plate (SGP: Fig. 5) with 19-28 (30:

24.2 ± 2.71) setae, with distribution and lengths as shown, with 1 seta on

each side distinctly longer and thicker than others. Total length 1.150-1.500

(31:1 .290 ± 0.0752). Postvulval sclerite (PVS: Fig. 5) as in Fig. 6, with 2 sub-

equal short setae on each side. Genital sac as in Fig. 16. width (GSW) 0.230-

0.275 (31: 0.253 ± 0.0115), length (GSL) 0.160-0.240 (31: 0.195 ± 0.0215),

with 6-10 (30: 8.0 ± 1.40) flattened smooth loops across anterior portion,

posteriormost loop situated 0.060-0.120 (30: 0.081 ± 0.0143) back from an-

terior sac margin.

Discussion.—The best qualitative feature for recognizing G. oref^onus

from other members of the complex is the shape and placement of the outer

pair of male genital sac spines. For males, the best quantitative characters

and their critical values for discrimination and probabilities of misidentifi-

cation were the temple width 0.433 (0.021), the width of the endomeral plate

0.086 (0.054), and the prothorax width 0.318 (0.061). For females, the best

characters were the temple width 0.462 (0.068) and the number of setae on

the subgenital plate 21.68 (0.127).

Material examined.—46 d , 38 9 , T. hidbivorus, Oregon, Washington Co.,

Hillsboro (3); Benton Co., Corvallis (1), Granger (1); Multnomah Co.. Port-

land (3); Yamhill Co., McMinnville (1).

Geoinydoecus idahoensis Price and Emerson, NEW STATUS
Figs. 9, 13

Geoinydoecus oregoniis idahoensis Price and Emerson. 1971: 245.

Type-host: Thomomys townsendii townsendii (Bachman).

Male.—Much as for G. oregoniis, except as follows. Temple width 0.390-

0.450(111: 0.411 ± 0.0114); head length 0.285-0.340(111: 0.305 ± 0.0122).

Antenna with scape length 0.150-0.180 (108: 0.161 ± 0.0057), scape medial

width 0.095-0.135 (109: 0. 1 1 1 ± 0.0061), scape distal width 0.095-0. 140 ( 109:

0.116 ± 0.0066). Prothorax width 0.270-0.330 ( 1 13: 0.298 ± 0.0105). Tergal

setae: II. 11-17 (113: 13.5 ± 1.34); III, 17-25 (111: 21.3 ± 1.72); IV, 20-30

(108: 24.6 ± 2.02); V, 17- 28 (110: 22.9 ± 2.11); VI. 13-20 (112: 16.7 ±

1.41). Sternal setae: II, 11-17 (112: 13.6 ± 1.32); III, 10-18 (112: 13.0 ±

1.42); IV, 10-18 (112: 13.7 ± 1.40); V, 8-16 (109: 11.3 ± 1.39); VI. 8-14

(114: 10.4 ± 1.09). Total length 1.090-1.400(108: 1.273 ± 0.0638). Genitalia

as in Fig. 9; sac spines as in Fig. 13, with outer pair not so deeply indented

anteriorly and situated more lateroposterior to median pair; parameral arch

width 0.140-0.170(113: 0.152 ± 0.0055); endomeral plate more tapered me-

dioposteriorly, width 0.070-0.090(113: 0.080 ± 0.0039). length 0.070-0.100

(110: 0.083 ± 0.0052).
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Figs. 8-n. Male genitalia. 8, Geomydoeciis oregonus. 9, G. idahoensis. 10. G. shasten-

sis. 11, G. hueyi. Figs. 12-15. Male genital sac spines. 12, G. oreiioiuis. 13, G. idahoen-

sis. 14, G. shastensis. 15, G. hueyi. Figs. 16-18. Female genital sac. 16, G. oreiionus. 17,

G. shastensis. 18, G. hueyi.

Female.—Much as for G. oregonus, except as follows. Temple width

0.415-0.465 (108: 0.445 ± 0.0117); head length 0.275-0.335 (108: 0.303 ±
0.0135). Inner marginal temple seta 0.025-0.055 (105: 0.041 ± 0.0045) long.

Prothorax width 0.280-0.345 (113: 0.317 ± 0.0134). Tergal setae: II. 14-22

(111: 18.0 ± 1.70); III. 19-29(112: 24.4 ± 1.92); V. 19-29(111: 23.6 ± 2.26).

Longest seta of medial 10 on tergite VII, 0.070-0. 100 ( 107: 0.089 ± 0.0063),
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with of these longer than O.IOO. Outer of 3 lateral setae on each side of

last tergite generally shorter. 0.045-0.095 (80: 0.071 ± 0.0088) long, with

middle and inner setae 0.065-0.100 (87: 0.082 ± 0.0080) and 0.065-0.105

(90: 0.088 ± 0.0083) long, respectively. Sternal setae: II, 11-18 (113:

13.5 ± 1.43); IV, 9-15 (109: 12.4 ± 1.16); V. 7-14 (110: 10.8 ± 1.29); VI.

7-13 (112: 10.4 ± 1.12); VII, 8-12 (112: 9.6 ± 0.89). Subgenital plate with

13-26 (113: 20.3 ± 2.22) setae. Total length 1.020-1.370 (108: 1.215 ±
0.0724). Genital sac width 0.190-0.280 (1 13: 0.243 ± 0.0163). length 0.135-

0.210 (111: 0.174 ± 0.0180), with posteriormost loop situated 0.040-0.090

(1 10: 0.063 ± 0.0095) back from anterior sac margin.

Discussion.—Both sexes of G. idahoensis are close to those of G. ore-

gonus, but several qualitative and quantitative features enable separation.

The shape and lateroposterior placement of the outer spines of the genital

sac (Fig. 13) facilitate recognition of the male. For males, the best quanti-

tative characters and their critical values for discrimination and probabilities

of misidentification were the temple width 0.436 (0.013), the prothorax width

0.318 (0.031), and the width of the endomeral plate 0.086 (0.065). For fe-

males, the best characters were the temple width 0.465 (0.043), the length

of the middle seta on the last tergite 0.092 (0. 1 14), and the prothorax width

0.332 (0.121).

Although C. idahoensis was originally described by Price and Emerson

(1971) as a subspecies of G. oregonus, sufficient character differences are

now known to justify its being elevated to specific status. The host distri-

bution of G. idahoensis is on all seven of the recognized subspecies of T.

townsendii occurring in Idaho, Nevada, Oregon, and northern California.

Material examined.—43 d, 41 9 , T. t. townsendii. Idaho, Ada Co., Clo-

verdale (3), Boise (1); Canyon Co., Parma. Branch Exp. Sta. (1), Nampa
(2). Oregon, Malheur Co., Vale (2), no locality (2). 46 d , 23 9, I. /. bach-

mani Davis, Oregon, Harney Co., Fields (1), S end Lake Alvord (1). 5 mi

(8.0 km) SW Narrows (1). Nevada. Humboldt Co., 1 mi (1.6 km) N Win-

nemucca (1), 18 mi (29.0 km) NE Iron Point (2); Pershing Co., 3.3 mi (5.3

km) SW Lovelock (1). 36 d, 13 9, 7. /. elkoensis Davis, Nevada, Elko Co.,

3 mi (4.8 km) S (1) and 2 mi (3.2 km) W (1) Halleck; Eureka Co., Evans

(1). Diamond Valley, 4 mi (6.4 km) S Romano (1). 12 d, 3 9, 7. /. neva-

densis Merriam, Nevada, Lander Co., Malloy Ranch, 5 mi (8.0 km) W
Austin (3), Jet 50 at Reese River, 10 mi (16.1 km) W Austin (1). 10 d. 11

9, r. /. owyhensis Davis, Idaho, Owyhee Co., Castle Creek, 8 mi (12.9 km)

S Oreana (2). 70 d, 54 9, T. t. relictus Grinnell. California, Lassen Co.,

1.8 mi (2.9 km) S, 1.6 mi (2.6 km) W(l). 5.0 mi (8.0 km) W, 1.5 mi (2.4 km)

S (1), 2.4 mi (3.9 km) S, 1.5 mi (2.4 km) W (7). and 3.0 mi (4.8 km) S. 1.7

mi (2.7 km) W (2) Herlong, 7 mi (11.3 km) W Wendel (2). 3 mi (4.8 km) S

(2) and 4.5 mi (7.2 km) ENE (1) Susanville, 5 mi (8.0 km) W Standish (1),
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Honey Lake (1). 36 6 , \S 9 , T. t. similis Davis, Idaho, Bannock Co.. 4 mi

(6.4 km) NW(1), 10 mi (16.1 km) N (1), and at (1) Pocatello; Bingham Co.,

1 mi (1.6 km) E Pingree (1); Power Co., 4 mi (6.4 km) NW American Falls

(1).

Geonixdoecus shastensis Price and Hellenthal, NEW SPECIES
Figs. 10, 14, 17

Type-host.

—

Thomomys bottae leucodon Merriam.

Male.—Much as in Fig. 1. Temple width 0.370-0.430 (134: 0.401 ±

0.0133); head length 0.270-0.350 (136: 0.312 ± 0.0153); submarginal and

inner marginal temple setae 0.075-0.115 (95: 0.092 ± 0.0078) and 0.020-

0.030 (133: 0.025 ± 0.0029) long, respectively. Antenna with scape length

0.140-0.180 (131: 0.156 ± 0.0081), scape medial width 0.090-0.120 (130:

0.104 ± 0.0062), scape distal width 0.090-0.125 (131: 0.108 ± 0.0068). Pro-

thorax width 0.255-0.325 (141: 0.293 ± 0.0134). Tergal setae: II, 10-16(140:

12.9 ± 1.45); III, 13-24(141: 19.6 ± 1.92); IV, 18-28(141: 23.0 ± 2.27); V,

17-27 (141: 21.1 ± 2.16); VI, 11-21 (140: 16.4 ± 1.88); tergal and pleural

setae on VII, 17-28 (142: 23.1 ± 2.11). Sternal setae: II, 10-20 (143:

14.9 ± 1.84); III, 11-22(143: 16.5 ± 2.11); IV. 11-20(141: 16.1 ± 1.98); V,

8-18 (140: 12.7 ± 1.64); VI, 8-15 (141: 11.3 ± 1.28); VII, 5-11 (142: 7.9 ±

1.28); VIII, 5-9 (141: 6.3 ± 0.72). Total length 1.085-1.475 (134: 1.307 ±
0.0762). Genitalia as in Fig. 10; outer pair of sac spines with relatively

shallow anterior indentation, asymmetrically aligned with spine on one side

recessed posterior to that on other side (Fig. 14); parameral arch width

0.135-0.170 (140: 0.148 ± 0.0075); endomeral plate width 0.070-0.085 (141:

079 ± 0.0042), length 0.060-0.095 (140: 0.081 ± 0.0053).

Female.—Much as in Fig. 7. Temple width 0.390-0.480 (162: 0.434 ±
0.0166); head length 0.280-0.345 (162: 0.312 ± 0.0130); submarginal and

inner marginal temple setae 0.065-0.100 (112: 0.084 ± 0.0070) and 0.035-

0.055 (156: 0.044 ± 0.0045) long, respectively. Prothorax width 0.290-0.365

(172: 0.319 ± 0.0143). Tergal setae: II. 13-23 (171: 17.5 ± 1.79); III. 18-30

(171: 23.5 ± 2.32); IV, 21-35 (171: 26.5 ± 2.41); V, 18-30(172: 24.0 ± 2.44);

VI, 16-31 (171: 22.8 ± 2.47); tergal and pleural setae on VII, 27^3 (172:

35.8 ± 2.81). Longest seta of medial 10 on tergite VI, 0.070-0.110 (169:

0.090 ± 0.0070); on tergite VII, 0.075-0.1 10 (165: 0.092 ± 0.0073), with 0-

4 (165: 0.1 ± 0.52) of these longer than 0.100. Longest seta of medial pair

on tergite VIII, 0.055-0.095 (157: 0.076 ± 0.0081). Lateral setae of last

tergite with outer seta generally shorter, 0.050-0.095 (118: 0.069 ± 0.0083)

long, and middle and inner setae subequal in length, 0.060-0.100 (136:

0.083 ± 0.0078) and 0.065-0.110 (137: 0.087 ± 0.0077) long, respectively.

Sternal setae: II, 11-20(171: 15.5 ± 1.93); III, 11-21 (171: 16.9 ± 2.30); IV,

11-21 (166: 16.3 ± 1.92); V, 8-16(169: 12.7 ± 1.48); VI, 8-15 (169: 11.3

± 1.26); VII. 7-13 (171: 9.9 ± 1.08). Subgenital plate with 13-24 ( 172: 18.6



VOLUME 82. NUMBER 1 33

± 2.05) setae. Total length 1.105-1.435 (161: 1.254 ± 0.0679). Genital sac

often as in Fig. 17. width 0.200-0.285 (170: 0.235 ± 0.0150). length 0.145-

0.220 (168: 0.178 ± 0.0155). with 4-11 (169: 7.0 ± 1.34) flattened loops

across anterior portion, posteriormost loop situated 0.040-0.090 (169: 0.066

± 0.0100) back from anterior sac margin; narrow portion of sac anterior to

lines often with light pocking, as in Fig. 17.

Discussion.—While G. shostensis is very close to G. idahocnsis, the

former is recognizable qualitatively by its male having an asymmetrical

placement of the outer genital sac spines and its temale often having a faint

pocking on a narrow portion of the genital sac anterior to the transverse

lines. Quantitative differences between these taxa are slight. For males, the

best quantitative character and its critical value for discrimination and prob-

ability of misidentification were the number of setae on sternite III 14.72

(0.173). For females, the best characters were the number of setae on ster-

nite III 14.55 (0.113) and on sternite IV 14.38(0.119).

Material examined.—Holotype: 6, T. h. leucodon (University of Cali-

fornia Museum of Vertebrate Zoology- 122561). 1 mi (1.6 km) N Cassel.

Shasta Co.. California. 23. VI. 1958. S. B. Benson; in collection of University

of Minnesota. Paratypes: 76 d , 73 9. T. b. leucodon, California. Shasta

Co.. 1 mi (1.6 km) N Cassel (1), NNW Old Fort Crook (1); Glenn Co.. 6 mi

(9.7 km) E Orland (1); Lake Co.. Lower Lake (I); Lassen Co.. 4.4 mi (7.1

km) S, 0.8 mi (1.3 km) W Adin (1); Modoc Co., Pit River Ranger Station

(2), 1.75 mi (2.8 km) N Canby (1), 3 mi (4.8 km) S. 0.1 mi (0.2 km) W
Brown's Well (1); Placer Co., 0.5 mi (0.8 km) NE Dutch Flat (1); Siskiyou

Co., Shasta River. 3 mi (4.8 km) S Edgewood (1); Tehama Co.. Lyman. 4

mi (6.4 km) NW Lyonsville (1). Oregon. Jackson Co.. 4 mi (6.4 km) E
Medford (1). Big Applegate River. 1 mi ( 1.6 km) S mouth Beaver Creek ( I);

Josephine Co.. N side Rogue River. 2 mi (3.2 km) W Grants Pass (I). Other

specimens: 21 d . 19 9 . T. /?. acrirostratus Grinnell. California. Humboldt

Co.. Horse Mt. (1); Lake Co.. near Middletown (I), near Kelseyville (1);

Mendocino Co.. Mt. Sanhedrin (1). Hopland Field Sta.. 3 mi (4.8 km) NE
Hopland(l); Trinity Co.. Wildwood (1). Peanut (1). Forest Glen (1). Trinity

Mts.. Helena (2). 37 d . 57 9 , T. /?. agricokiris Grinnell. California. Napa
Co.. 5 mi (8.0 km) SW Napa (1). Las Posadas Camp. 2 mi (3.2 km) SE
Angwin (1); Solano Co.. 2.5 mi (4.0 km) SE Winters (1). 2 mi (3.2 km) E

intersection Monticello & Winters Rd. (1). N end Potrero Hills (1); Yolo

Co., Davis (1), Straloch Farm. 3 mi (4.8 km) W Davis ( 1). 3 d , 3 9 . T /?.

awahnee Merriam. California, Mariposa Co., Yosemite Valley (2). foot Yo-

semite Falls (2). 13 d. 11 9 . T. h. detiimidus Grinnell. Oregon. Curry Co.,

1.5 mi (2.4 km) S Pistol River (3). 2 J. 1 9.7"./?. diahoU Grinnell. California.

Fresno Co.. 8 mi (12.9 km) W Coalinga (1); Merced Co.. Herrero Can>on.

22 mi (35.4 km) WSW Los Banos (2). 26 c5, 21 9, T. h. Uiticcps Baird,

California, Del Norte Co., Smith River (I), Fort Dick (1). Requa (1): Hum-
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boldt Co., Areata (I). Trinidad (1). Oregon, Curry Co.. State Line (1). 46

(5 , 37 9, T. h. mew a Merriam. California. Calaveras Co., Wallace (2); El

Dorado Co., 1 mi (1.6 km) NW (1) and at (I) Fyffe; Amador Co., 5 mi (8.0

km) E Carbondale (2); Fresno Co., 1 mi (1.6 km) S Dunlap (1); Mariposa

Co., 3 mi (4.8 km) NE Coulterville (1); Placer Co.. Applegate (2); Plumas

Co., Quincy (1); Stanislaus Co.. N side River, Knights Ferry ( 1); Tuolumne

Co., near Hetch Hetchy Dam (2). 15 c5 , 22 9, T. h. minor V. Bailey,

California, Humboldt Co.. Cuddeback (I). Capetown (1), 0.5 mi (0.8 km) E
Shelter Cove (2), I mi (1.6 km) SW Ferndale (2), Carlotta (2): Marin Co.,

Dillon Beach (I); Mendocino Co., 2 mi (3.2 km) S Gualala (2). Fort Bragg

(4). 13 d , 12 9 , r. /?. navus Merriam, California, Butte Co., Butte Creek,

4 mi (6.4 km) SE Chico (1), 9 mi (14.5 km) S, 6 mi (9.7 km) W Chico (I);

Colusa Co., Sites (1); Sutter Co., Rio Oso, Sacramento Valley (2), Marys-

ville Butte, 3 mi (4.8 km) NW Sutter (1); Tehama Co., Red Bluff (1). 2 6,

15 9, T. b. saxatilis Grinnell, California, Lassen Co., Gold Run Creek, 4.0

mi (6.4 km) S, 1.3 mi (2.1 km) W (3) and 4.1 mi (6.6 km) S, 1.9 mi (3.1 km)

W (2) Susanville. 6 c5, 8 9, 7. /?. silvifugiis Grinnell, California, Humboldt

Co., Coyote Peak (3).

GeomydoecHs liueyi Price and Hellenthal, NEW SPECIES
Figs. 11. 15. 18

Type-host.

—

Thomomys bottae pallescens Rhoads.

Male.—Much as for G. shastensis, except as follows. Temple width

0.380-0.445 (101: 0.409 ± 0.0129). Antenna with scape length 0.145-0.180

(96: 0.160 ± 0.0080), scape medial width 0.095-0.120 (95: 0.107 ± 0.0067),

scape distal width 0.095-0.125 (94: 0.1 1 1 ± 0.0069). Prothorax width 0.275-

0.340 (102: 0.304 ± 0.0136). Tergal setae: H, 11-17 (99: 14.1 ± 1.32); IH,

17-26 (99: 20.8 ± 1.73); IV, 18-30 (99: 23.8 ± 2.12); V, 17-30 (99: 22.6 ±
2.34); tergal and pleural setae on VII, 16-27 (100: 21.9 ± 1.93). Sternal

setae: V, 11-16(100: 13.5 ± 1.03); VI, 10-15(101: 12.5 ± 1.05); VII. 7-12

(101: 9.6 ± 0.99). Genitalia as in Fig. II; outer pair of sac spines arranged

symmetrically around medioanterior pair (Fig. 15), much as for G. oregon-

us, but each not so deeply indented anteriorly; parameral arch width 0.140-

0.170 (98: 0.152 ± 0.0063), with little expansion of lateroposterior portion;

endomeral plate with narrowed medioposterior portion.

Female.—Much as for G. shastensis, except as follows. Temple width

().415_().480 (104: 0.441 ± 0.0152); head length 0.275-0.350 (104: 0.306 ±
0.0140); inner marginal temple seta 0.030-0.060 ( 104: 0.039 ± 0.0047) long.

Tergal setae: IV, 22-35 (106: 27.7 ± 2.59); V, 19-32 (103: 25.4 ± 2.67).

Longest seta of medial pair on tergite VIII, 0.050-0.090 (101: 0.073 ±
0.0090). Sternal setae: V, 11-18 (102: 13.3 ± 1.14); VI, 9-15 (105: 12.7 ±
1.02); VII, 8-14 (107: 11.8 ± 1.04). Genital sac much as in Fig. 18, width

0.200-0.295(108: 0.253 ± 0.0171). length 0.140-0.240(107: 0.186 ± 0.0186).
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with 7-16 (106: 11.1 ± 1.82) flattened loops across anterior portion often

extending to anterior margin of sac. posteriormost loop situated 0.060-0.1 15

(106: 0.089 ± 0.0114) back from anterior margin.

Discussion.—The male of G. hueyi is separable qualitatively from G.

shastensis, as well as those of the other species of the complex, by the

alignment and shape of the outer pair of genital sac spines in conjunction

with the shape of the parameral arch and endomeral plate. While also close

to G. shastensis, the female of G. hiieyi often shows the genital sac with

the transverse lines extending to the anterior margin and without a narrow
pocked area anterior to these lines.

For females of G. hueyi and G. shastensis, the best quantitative char-

acters and their critical values for discrimination and probabilities of mis-

identification were the number of transverse lines on the genital sac 9.06

(0.094). the distance of the posteriormost of these lines from the anterior

sac margin 0.077 (0.137). and the number of setae on sternite VII 10.84

(0.194). Because of the high probability of error using any one of these

quantitative characters, discriminant functions were calculated using these

three and each combination of two of these three characters. An explanation

of the use of discriminant functions for louse identification is given in Price

and Hellenthal (1975). The use of the number of transverse genital sac lines

and the number of setae on sternite VII in combination provided a proba-

bility of misidentification of 0.054. with respective discriminant function

coefficients of 0.0066 and 0.0068 and a critical value for the discriminant of

0.133 (discriminant means and standard deviations for G. hiwyi were

0.152 ± 0.0145 and for G. shastensis 0.113 ± 0.0104). We could find no

good quantitative differences between the males of these two species.

For females of G. hueyi and G. idahoensis, the best quantitative char-

acters were the number of setae on sternite III 14.56 (0.052). the number of

setae on sternite IV 14.48 (0.078). and the distance of the posteriormost line

from the anterior margin of the genital sac 0.076 (0. 110). For males o^ these

two species, the best were the number of setae on sternite 111 14.70 (0.122)

and on sternite VI 11.45 (0.161).

Material examined.—Holotype: c5 . T. h. pallescens (San Diego Natural

History Museum-7070). Grapeland. San Bernardino Co., California.

23.x. 1928. L. M. Huey; in collection o\' the San Diego Natural History

Museum. Paratypes: 49 d. 43 9. T. h. pallescens, California. San Bernar-

dino Co.. Grapeland (4); Orange Co., San Juan Creek. 8.5 mi ( 13.7 km) NE
Capistrano (2); Riverside Co.. 2 mi (3.2 km) E Ethanac (2). Other specimens:

14 c5 . 5 9, r. /?. altivallis Rhoads. California. San Bernardino Co., 8 mi

(12.9 km) SSE Hesperia (1), 14 mi (22.5 km) SW Hesperia toward Lake

Arrowhead on toll road ( I). 10 (5 , 12 9 , T. h. anguUuis Merriam. California.

Kings Co.. 3 mi (4.8 km) S (2) and 6 mi (9.7 km) SE (3) Avenal; Merced

Co.. 0.5 mi (0.8 km) W San Luis Ranch (1); Santa Clara Co., Pacheco Pass,
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Fifield Ranch (1). Gilroy (1). 34 (5 . 35 9 , 7. h. ariiusensis Huey. California,

Inyo Co., Junction Ranch. Argus Mts. (4), 0.5 mi (0.8 km) SW Junction

Ranch, 16 mi (25.7 km) SSE Darwin (3). 15 c5, 9 9. 7. h. hottae, California,

Los Angeles Co., Highland Park (I). Pasadena (1); San Luis Obispo Co.,

San Simeon (1); Santa Barbara Co.. 9 mi (14.5 km) ENE Santa Maria (1).

28 d, 31 9. T. h. nigricans Rhoads. California, San Diego Co., La Mesa

(2), Witch Creek (2), Laguna Mts. ( 1). 6 c5 , 7 9 , 7. /?. pascalis Merriam,

California. Kern Co., 8 mi (12.9 km) S Arvin ( 1). 4 d , 3 9 , 7. /?. pcrpes

Merriam, California, Kern Co., Fay Creek, 6 mi (9.7 km) N Weldon (3). 49

c5. 33 9, T. h. scaptenis Elliot, California, Inyo Co., Hanaupah Canyon,

Panamint Mts. (3). 3 mi (4.8 km) E Jackass Spring, Panamint Mts. (3).

Although the taxa included in the oregonus complex generally demon-

strated sufficient character differences to enable their separation, even the

best quantitative characters showed some overlap. However, this is not

unexpected given the individual variability and moderate sample sizes. Be-

cause of this variability, we felt it desirable to find further supporting evi-

dence for recognition of taxa. Principal components analysis of pooled quan-

titative data offers added support for our separations. Using the centered

R-technique as described by Orloci (1967) for 10 characters each for males

and females, the first three components were found to account for 78% of

the male variation and 739f of the female variation. Scattergrams with co-

ordinates representing the first and second principal axes in reduced char-

acter space for each sex generally supported our separation of taxa. with

better grouping shown for females (Fig. 19). It will be noted from this that

G. oregonus from T. hidhivorus is clearly delineated, that G. idahoensis

from T. townsendii is fairly distinct, and that the greatest overlap between

taxa is shown for G. shastensis and G. Iiueyi, the two species from T.

hottae.

The males of the oregonus complex will key to couplet 39 of the key to

males by Price and Emerson (1971). From there they may be identified by

the following modifications:

39. Outer pair of genital sac spines deeply indented anteriorly, with

apices extending nearly to anterior margin of medioanterior pair

(Fig. 12); usually head width at least 0.435 and endomeral plate

width over 0.085; on Thotuomys hidhivorus

oregonus Price and Emerson
- Outer pair of genital sac spines not so deeply indented, with apex

of at least 1 spine displaced posterior to anterior margin of me-

dioanterior pair (Fig. 13-15); usually head width less than 0.435

and endomeral plate width not over 0.085 39a

39a. Outer pair of genital sac spines arranged symmetrically and dis-

placed from medioanterior pair (Fig. 13); often with only up to 14
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- Outer pair of genital sac spines arranged symmetrically and close

to medioanterior pair (Fig. 15); endomeral plate usually with short

narrowed posterior tip (Fig. 11) hueyi, new species

The females of the oregonus complex will key to couplet 40 of the key

to females by Price and Emerson (1971). If, at that level of the key, one will

renumber the last two couplets from 40 and 41 to 41 and 42. respectively,

and remove both oregonus oregonus and oregonus idahoensis from them,

then identification may be made as follows:

40. Genital sac with flattened loops or lines across anterior half (Fig.

16-18) 40a

- Genital sac loops deeply curved 41

40a. Temple width usually at least 0.465; often over 21 setae on subgen-

ital plate; on Thomomys hulhivorus . . . oregonus Price and Emerson
- Temple width usually under 0.465; often not over 21 setae on

subgenital plate 40b

40b. Usually only up to 14 setae on each of sternites III-IV; on T.

townsenclii idahoensis Price and Emerson
- Usually 15 or more setae on each of sternites III-IV; on T. hot-

tae 40c

40c. Genital sac often as in Fig. 17. with only up to 9 transverse lines

or loops, these not extending to anterior sac margin; posteriormost

loop not over 0.075 from anterior margin . . shastensis, new species

- Genital sac often as in Fig. 18, with more than 9 transverse lines

or loops, these extending to anterior sac margin; posteriormost

loop over 0.075 from anterior margin hueyi, new species
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Abstract.—Collections of Trichoptera dating from 1956 were examined.

A total of 102 species, most of which represent new state records for North

Dakota, were represented in the collections.

Until recently, the description of the caddisfly fauna of North Dakota has

received little attention. A number of species were listed in the ecological

studies of Stoaks (1975), Harris (1978). and Harris and Carison (1978). In

addition, Harris and Carlson (1977) and Harris et al. (1978) have recorded

state records for several species. Since reports dealing with the distribution

of caddisflies invariably have no mention of North Dakota, a cataloging of the

known state fauna was initiated. This catalog is not meant to be all inclu-

sive, but rather is meant to serve as a starting point for future research.

Those specimens deposited in the North Dakota State University Insect

Collection from 1956 to present were identified. In addition, collections for

the Regional Environmental Assessment Program from western North Da-

kota and the personal collections of the authors and a large number of

graduate students were examined. The majority of the specimens were col-

lected using light traps and sweep nets.

Annotated List of Species

The records listed are for adult male caddisflies except as noted. Areas

of the state in which specimens were collected are noted by the abbrevia-

tions of Figure I. Dates of collection are also listed. Representative speci-

mens from the study are deposited at North Dakota State University and

the University of Mississippi.

Contribution numhei- 25 from the Aquatic Biology Program. The University of Alabama.
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Fig. I. County map of North Dakota with sampling regions.

Psychomyiidae

Psycliomyia jiavida Hagen; SE; June-July.

Polycentropodidae

NcurecHpsis hiinacitUita (Linnaeus); SE. SW; June.

Nyctiophylax vestitus (Hagen); SE; June.

Polycentropus aureolns (Banks); NC; July.

Polycentropus cinereus Hagen; NE, SE, SW; June-August.
Polycentropus flavus (Banks); NE; June.

Polycentropus interruptus (Banks); SE; July.

Cheunuitopsyche

Cheumatopsyche
Cheunuitopsyche

Cheunuitopsyche

Cheumatopsych e

Cheunuitopsyche

Cheunuitopsyche

Cheunuitopsyche

Cheunuitopsyche

Hydropsychidae

aphanta Ross; NE; June.

canipyla Ross; SE. SW; June-August.
i>racihs (Banks); NE; July.

Icisici Ross; SW; June-August.

nunuscuUi (Banks); NE. SE; June-July.

pcisella Ross; SE; June-August.
pettiti (Banks); NE; July.

smithi Gordon; NE. SW; June-July.

speciosa (Banks); NE; July.
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Hydropsyclw hetteni Ross; SE; May; identification from larvae and pharate

adult.

Hydropsychc hidens Ross; NE, SE; June-September.
Hydropsyche simulans Ross; NE, SE; June-August.

Macronema zehratiim (Hagen); NE; identification from larvae (Stoaks,

1975).

Potamyia flava (Hagen); NE. SE; June-September.

Symphitopsychc bifida (Banks); NE, SE, SW; June.

Syinphitopsyclw hronta (Ross); NE, SE; July-August.

Symphitopsyche morosa (Hagen); NE, SE; June.

Syinphitopsyche piatrix (Ross); SE; June; identification from females.

Symphitopsyche riola (Denning); NE, SE; June.

Symphitopsyche slossonae (Banks); NE, SE; June-July.

Symphitopsyche wcdkeri (Betten & Mosely); NE; June.

Hydroptilidae

Agraylea multipunctata Curtis; NE, SE; June-August.

HydroptHa wmihesianu Betten; NE, SE; July.

Ochrotrichia stylata (Ross); NE, SE; June-July.

Oxyethira serrata Ross; NE; June.

Phryganeidae

Ai>rypnia colorata Hagen; NE, NW, SC, SE; June-August.

Ai>rypnia deflata (Milne); NC, SE; July.

Ai>rypnia i^lacicdis Hagen; SE; June.

Agrypnia improha (Hagen); SE; July-August.

Agrypnia macdunnoiighi (Milne); SE; June.

Agrypnia straminea Hagen; SE; July-August.

Agrypnia vestita (Walker); SE; June-August.

Banksiola crotchi Banks; NC. NE. SE; June-August.

Phryganea cinerea Walker; NC, NE, NW, SE, SW; June-August.

Phryganea sayi Milne; SE; June.

Ptih)stoinis angiistipennis (Hagen); NE; June.

Ptilostomis oceUifera (Walker); NE, SE; June.

Ptdostomis semifasciata (Say); NE, SE, SW; June-July.

Brachycentridae

Brachycentnis americanus (Banks); NE; identification from larvae (Stoaks,

1975).

Eimnephilidae

Amibolia himacidata (Walker); NC. NE. NW. SE, SW; June-August.

Anaholia consocia (Walker); NE; July-August.
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Anabolia ozhumi (Milne); NC: July.

Asynarchus aldiniis (Ross); SE; July.

Asynanhus curtus (Banks); NC, NE, SE; June-August.

Frenesia inissa (Milne); SE; November.

Hesperophylax desi^natus (Walker); NE, SE; June-August.

Leptophykix gracilis Banks; SE; June.

Limnephilus canadensis Banks; NE; July.

LiiunephUiis extern lis Hagen; NE; August.

Limnephilus liyalinus Hagen; NC, NE, NW, SE, SW; June-September.

Limnephilus indivisus Walker; NC; July.

Limnephilus infernalis (Banks); SE; September.

Limnephilus Janus Ross; NE, NW, SE, SW; July-August.

Limnephilus lahus Ross; NE, SW; August.

Limnephilus moestus Banks; SE; July-August.

Limnephilus ornatus Bank; NE, NW, SE; June-August.

Limnephilus perpusillus Walker; SE; July.

Limnephilus rhomhicus (Linnaeus); NE; June.

Limnephilus secludens Banks; NE, NW, SE, SW; June-September.

Limnephilus sordidus (Hagen); NC; July.

Limnephilus suhmonilifer Walker; NE, SE; June-October.

Nemotaulius hostilis (Hagen); NC; June-July.

Philarctus quaeris (Milne); NC, NE, NW, SE; June-August.

Platycentropiis radiatus (Say); SC; June.

Pycnopsyche guttifer (Walker); SE; September; identification from pharate

adult.

Pycnopsyche lepida (Hagen); SE; August; identification from pharate adult.

Lepidostomatidae

Lepidostoma sackeni (Banks); SE; August.

Lepidostoma togatiim (Hagen); SE; July.

Lepidostoma iinicolor (Banks); NE; June.

Molannidae

Molanna flavicornis Banks; NC, NE, SE, SW; June-August.

Helicopsychidae

Helicopsyche horealis (Hagen); NE, SE; June.

Leptoceridae

Ceraclea alagma (Ross); NC, NE, SE; July-September.

Ceraclea ancylus (Vorhies); SE; July-August.

Ceraclea cancellata (Betten); NC; August.

Ceraclea diliita (Hagen); SE; June-July.
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Ceraclea maculata (Banks); SE; June.

Ceraclea resur^ens (Walker); SE; July.

Ceraclea tarsipunctata (Vorhies); SE. SW; August.

Ceraclea transversa (Hagen); SE; July-August.

Leptocerus aiuericanus (Banks); SE; July-August.

Mystacides longicornis (Linneaus); NC. SC, SE. SW; June-August.
Mystacides sepidchralis (Walker); SE; July.

Nectopsyche alhida (Walker); SE; July.

Nectopsyche Candida (Hagen); NE. SE; June-July.

Nectopsyche diarina (Ross); NE, SE, SW; June-July.

Nectopsyche exquisita (Walker); NE; July.

Oecetis avara (Banks); NE; August; identification from pharate adult.

Oecetis cinerascens (Hagen); NC, NE, SE; July-September.

Oecetis immobilis (Hagen); SE, SW; June-August.

Oecetis inconspicua (Walker); NE, SC. SE. SW; June-August.

Oecetis ochracea (Curtis); NC. NE. SE. SW; June-August.

Triaenodes dipsius Ross; NE; June.

Triaenodes griseus Banks; NC, NE. NW. SE; June-September.

Triaenodes inarginatus Sibley; SE; July.

Triaenodes tardus Milne; NC. NE, SE; June-August.
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Abstract.—One hundred and forty-six persons in the Washington, D.C
area returned questionnaires which concerned Xylocopa virginlca (L.). The

bees nested in porches, houses, garages, sheds, fences, benches, trelHses,

lamp posts, and other wooden structures. They nested more frequently in

pine and redwood than in other woods and in south sides of buildings more

often than expected by chance alone. Forty-three percent of the respondents

were concerned about being stung by the bees. In attempts to control or kill

them. 48 persons spent from $0. 10 to 1400.00 (.v = $83.67). They reported an

average of eight nest entrances per aggregation and an average nest site

longevity of six years. Nests were from 0.3 to 9. 1 m above the ground.

Xylocopa virginica (L.) is found from Wisconsin east to Maine and south

to Florida and Texas (Hurd. 1956). Some persons in the Washington. D.C,
area call this large, conspicuous bee the "king bee." Balduf ( 1962) reviewed

its biology, Gerling and Herman (1978) made further studies of its biology,

and Hurd (1978) published an annotated bibliography concerning it. In an

attempt to locate many nests of this bee. I placed a notice in the "Action

Alert" column of the Washington Star Newspaper in April, 1978, when A'.

virginica was active outside of its nests. Three hundred and twenty persons

in the Washington, D.C area responded to the notice. I spoke with 80 of

these persons on the telephone. Because they accurately described this bee,

its nest entrances, and some behaviors, and usually wanted to know more
about it, I sent all respondents an information sheet on this bee and a one

page questionnaire concerning their observations. This paper pertains to the

respondents" answers to the questionnaires.

Materials and Methods

The information sheet sent to each person briefly outlined the life history

of A', virginica, described the hesitancy of the female to sting and the mild-
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ness of the sting, and suggested that the bees should not be killed unless it

were absolutely necessary. Sevin" (carbaryl) was suggested for control of

this bee. The questionnaire requested this information: Name of person
responding, age if under 18 years, location of the reported nesting sites,

sides (north, south, etc.) of the buildings in which nests were found, type

of wood in which bees were nesting, heights (in feet) of highest and lowest

nests, numbers of nest holes at each site, number of years that bees nested

at a particular site, measures used to control the bees, and cost of bee

control attempts (optional). Further. 1 asked whether or not the respondent
was concerned about being stung by the bees before hearing from me. If

anyone wished to send me a specimen for confirmation of its identity. I

suggested that it be killed by freezing, wrapped in cotton, and returned v\ith

the questionnaire. A stamped, self-addressed envelope was sent with each
questionnaire. Respondents sometimes expressed their answers in ranges

such as from 10 to 20 bee nests and from $20 to $30. In reporting their

answers. I have used the lowest values; thus, the numerical results in this

paper may be biased toward low values. Any answers about which respon-

dents expressed uncertainty were omitted from this paper.

Results and Discussion

Three hundred and twenty questionnaires were sent, and 146 were re-

turned. Four questionnaires from persons who seemed to confuse X. vir-

ginica with other Hymenoptera were not used. Seven persons sent speci-

mens which were all X. virginica; two persons also sent photographs of

nesting sites and wood dust from bee excavations. All respondents were 18

years old or older. Sample sizes in this paper vary because many persons

did not send back questionnaires with all questions answered, gave more
than one answer to a question, or did both.

One hundred and fifty-five locations of nesting sites were reported. Twen-
ty percent were in porches; 18.7% in eaves of houses; 14.8% in fascia boards

of houses or other buildings; 14.2% in garages, sheds, and carports; 13.5%

in wooden fences; 12.9% in parts of houses such as steps, decks, and win-

dow trim; and 5.8% in wood of objects such as benches, trellises, and lamp

posts. The population size of A', californica arizoncnsis Cresson is limited

chiefly by availability of nesting substrate and food (Smith and Whitford,

1978), but the effects of these factors on X. virginica population sites have

not been studied.

Respondents reported from 1 to 40 nest entrances (v = 8.4. S.D. = 6.71,

N = 71 reports). Particular nesting sites were used for from I to 20 yr (.v =

6.4, S.D. = 4.58, N = 106 sites). Single nests and groups of nests were from

0.3 to 9.1 m above the ground.

Based on 174 reports, 34.5% of the nesting sites were in south sides of
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buildings; 26.4% in east sides; 20. 1% in west sides; and 19.0% in north sides.

By chance alone, one would expect 25% of the nesting sites in each side of

buildings, assuming that all sides have appropriate nesting substrates. Nest-

ing in south sides was significantly higher than expected {P < 0.001); east

sides not different from expected (P > 0.05); and west and north sides sig-

nificantly lower than expected {P = 0.029, 0.007. respectively, test for

equality of two percentages, Sokal and Rohlf, 1969). Also, there were 14

reports of nests in southeast (50.0%), southwest (28.6%), northwest ( 14.3%),

and northeast sides (7.1%). The tendency of the carpenter bees to nest in

south sides more than would be expected by chance alone may be related

to their thermoregulation; they probably warm up on cool days more quickly

on south sides than on other sides. In the andrenid bee Andrena vaga

Panzer, individuals which nest in southeast-facing slopes of dikes in Holland

become active earlier in the spring and in the morning and cease activity

earlier in the afternoon than A. vaga which nest in west-facing slopes (Vleu-

gel, 1947). Michener et al. (1958) report a tendency for bees to nest in

earthen banks in Brazil which receive maximum insolation; in this case, the

banks faced north.

There were 1 15 reports of the types of wood in which bees nested; 47.8%

were in pine (28.7% white pine; 15.7% unspecified pine; 2.6% knotty pine;

0.8% yellow pine); 29.6% in redwood; 13.9% in fir; 5.2% in cedar; 2.6% in

oak; and 0.9% in spruce.

Forty-eight persons spent from $0.10 to $1,400.00 (.v = 82.67, S.D. =

245.127) in attempts to kill the bees, stop their nesting, or both. Three

persons spent over $200. One person spent $1,000 to creosote his house to

stop both bees and termites, and another person said that he spent $1,400

for aluminum siding to stop bee nesting. Persons who tried to control the

bees used insecticides (in 69 cases), materials to plug nest entrances (some-

times combined with painting and insecticides) (17), swatting (8), pest con-

trol services (6), catching and killing (1), and water from the garden hose

(1). One man reported that he contacted three pest control services, but

none would guarantee to get rid of the bees.

Forty-three percent of 141 persons indicated that they were concerned

about being stung by carpenter bees. Significantly more women (51.4% of

70) than men (28.1% of 71) admitted that they were concerned about this

matter {P > 0.001). Several persons attempted to keep their children or dogs

out of places where the bees flew. Four persons seemed to confuse X.

virgifiica with other hymenopterans, e.g. bumble bees, which can sting more
severely. One woman told me on the telephone that a "carpenter bee"
attacked her daughter, stung her on the arm, and caused marked swelling

of her arm. Another woman reported that a "carpenter bee" stung her five

times in the hand and that she had to be hospitalized because of her allergic

reactions to the stings. I have worked around nesting sites of A', virginica
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for 4 years, but have never seen them attack and sting. The only time when
I was stung occurred when I held a female carpenter bee in my hand. Also,

no complaints of stinging by this bee are found in the literature (Balduf,

1962).

In addition to possible stinging, the bees annoyed persons by defacing

and possibly weakening buildings with nests, making noise during burrow-

ing, staining sides of buildings with defecations, flying too near these per-

sons or their guests, and attracting woodpeckers which made holes in build-

ings in search of bees to eat. Five persons reported woodpecker damage,

one person saw a yellow-shafted flicker at bee nests, and another person

saw a red-bellied woodpecker there. Although most persons complained

about the bees, seven respondents wrote one or more paragraphs about

their fascination with them and described aspects of the bees' biology.
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Abstract.—T'dbamd studies were conducted during 1977 and 1978 at 4

locations in 3 major geographic regions of Tennessee: the Cumberland Pla-

teau, the Tennessee Valley, and the Blue Ridge Mountams. Primary col-

lecting tools were modified Manitoba canopy traps and hand nets. Faunal

composition varied greatly among the areas. Tabanus qidnqiievittatus

Wiedemann was dominant in locations near large areas of moist pasture,

with Hybomitni difficilis (Wiedemann) a dominant species in upland areas.

Many species were prevalent only in high altitude regions, but most species

common at low altitudes were also fairly common in the upland locations.

A total of 22.596 tabanids in 66 species and 9 genera was collected, and 4

species and one genus are new state records. The largest numbers of indi-

viduals and species were collected in late June and early July in most areas.

An early population peak occurred in late May, and a minor peak occurred

in late August and September. Seasonal distribution data for some major

species are discussed.

Studies of Tabanidae in Tennessee are limited. Pechuman (1954) reported

the seasonal distribution of 25 species and 1 subspecies of Tabaninae col-

lected from Morgan County. Snow et al. (1957) published collection records

for 51 species and 7 subspecies of Tabanidae from the Tennessee Valley

watershed. Smith et al. (1965) collected 40 species and one subspecies of

Tabanidae while surveying the Land Between the Lakes area of north-

western Tennessee. Goodwin (1966) listed 81 species and 5 subspecies of

' Former graduate research assistant. Current address. Department of Entomology. Cornell

University. Ithaca, New York 148.S3.

^ Associate Professor.
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Tabanidae known from the state at that time. The number of species now
known from Tennessee is 99 plus 3 subspecies in 15 genera (Mullens, 1979).

In addition to Pechuman's brief 1954 study, seasonal distribution studies

by Burnett and Hays (1977) in Alabama and Sheppard ( 1972) in South Car-

olina have some relevance to tabanid population trends in Tennessee.
This study was conducted in 1977 and 1978 to determine the tabanid faunal

composition in selected areas of Tennessee and to gather seasonal distri-

bution data for these species.

Materials and Methods

The principal tabanid survey tools were Manitoba canopy traps modified

from those used by Pechuman (1972). Trap height was 2 m with a 77 cm
clearance between the canopy and the ground. A glossy, black ball 33 cm
in diameter was suspended below the canopy and 25 cm above the ground

as a visually attractive decoy. These traps were erected in 4 study areas,

and collections were made weekly. A portable two-way malaise trap. 2 m
tall and 2.5 m long, modified from Drees (1977) was used occasionally.

Sticky panel traps (Dale and Axtell, 1976) were erected and examined week-

ly in 1978 at Grasslands Farm, Cumberland County, and Rafter. Monroe
County. Other collecting methods included overhead netting, netting from

cattle and horses, and capturing specimens that flew into the truck cab.

Netting around a host (especially the collector himselO was particularly

useful in sampling the Chrysops population. Identifications were made by

the senior author according to Pechuman (1973). Difficult determinations

and representative specimens of all species were sent to Dr. L. L. Pechu-

man, Cornell University, Ithaca, New York for positive identification.

Four study areas were selected to represent the three major geographic

regions in eastern Tennessee: the Cumberland Plateau, the Tennessee

Valley, and the Blue Ridge Mountains. The Cumberland Plateau extends

from northern Alabama to Pennsylvania and has an average elevation in the

study area of 615 m. The plateau is characterized by steep, rolling hills, and

upland forests are dominated by oaks (Quercus spp.. especially Q. alha

L.), hickories (Carya spp.), other hardwoods, and some pines (Finns spp..

especially P. v'ui^iniana Miller and P. echinata Miller). Moister forest areas

are dominated by mixed mesophytic forest (Braun, 1964). and many sand-

stone slopes are dominated by a shrub layer of mountain laurel {Knlniia

latifolia L.) and Rhododendron max'unnin L. Dogwood (Cornns Jiorida L.)

is a common understory tree throughout the state. Alder (Alnns spp.) is

present in moist drainages.

Grasslands Farm, Plateau Experiment Station, Cumberland County, on

the Cumberland Plateau, consists of approximately 600 ha, half of which is

pasture, and is used for beef cattle studies. Several streams and numerous
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farm ponds with emergent vegetation such as cattail {Typha latifoHa L.) are

on the property, as are pasture drainages with large areas of wet pasture

interspersed with Juncus spp. During 1977 four canopy traps were erected

in the open near ponds on 18 March and were monitored until 16 September

(two traps) or 29 September (two traps). During 1978 all traps were operated

from 11 April until 10 October.

The Tennessee Valley extends from southwestern Virginia south into

northern Alabama and lies between the Cumberland Plateau and the Blue

Ridge Mountains. Altitude generally ranges from 250-275 m in the study

area. Mixed forest areas are dominated by oaks and hickories, but some

bottomland areas have small areas of mixed mesophytic forest. Tabanidae

were collected from several Knox County locations close to Knoxville.

which lies in the center of the Tennessee Valley. Most specimens were

taken in a canopy trap erected near a pond on the grounds of Johnson Bible

College. The rolling terrain around the trap is mostly pastureland with some

woodland and moist drainages. Cattle and a pony grazed nearby. This trap

was operated from 5 May to 12 October 1978. Additionally, numerous per-

iodic net collections and some trap collections were made at Cherokee

Woodlot, a low-lying area, during 1977 and 1978. Cattail and sweet flag

(Acorns calamus L.) are prevalent here in moist drainages. Some other net

collections were made in nearby areas.

Ball Play. Monroe County (elev. 260 m) lies at the edge of the Tennessee

Valley and is a transition zone adjacent to the Blue Ridge Mountains. The

rolling terrain has considerable pastureland and cropland, with numerous

farm ponds and creeks. Vegetation is similar to that of Knox County, with

somewhat more yellow-poplar {Liriodendron tulipifera L.) growth. A can-

opy trap was set up next to the Tellico River, a tributary of the Tennessee

River, on 13 April 1977, was moved slightly in mid-June to a pasture edge,

and was dismantled on 20 September. In 1978 it was operated in a slightly

different location on a small creek in the same area from 13 April to 12

October. Both locations were near tree lines and grazing cattle and horses.

None of the sites were over 100 m apart.

Rafter, Monroe County, an area in the Blue Ridge Mountains, has an eleva-

tion of approximately 460-500 m. Only 10 km from Ball Play, the area has

steep, densely forested mountainsides with ubiquitous creeks, springs, and

drainages. Small valley areas are used for subsistence farming and pasture-

land. Numerous overstory trees include yellow-poplar, hemlock (Tsuga can-

adensis L.), beech (Fagns grandifolia Ehrhart), oaks, and black locust {Ro-

binia pseudoacacia L.). The understory is dominated by dogwood and

thickets of rhododendron, mountain laurel, and Leucothoe spp. A single can-

opy trap (Rafter 1) was operated from 7 April to 20 September 1977 in a nar-

row 5 ha pasture which was grazed by several cows. Several springs contain-

ing watercress (Nasturtium officinale R. Brown), sweetflag, and cattail flow
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into a stream at one end of the field. During 1978 a trap was operated at the

same location from 13 April to 12 October. Additionally, another trap (Raf-

ter 2) was erected in a 20 ha valley across a ridge southwest of the original

site. It was operated from 27 April to 12 October.

Results and Discussion

During this study. 22.596 tabanids in 66 species and 9 genera were cap-

tured and identified. Only 14 were males. A total of 3.905 was captured in

1977. while 18,891 were taken in 1978. The increased numbers in 1978 were
due to several factors, including intensified collecting activity, generally

better early season trap catches, and better trap location in some cases.

The species collected are listed in Table 1 in alphabetical order according

to the classification of Philip (1965). New state records are indicated by an

asterisk (*) preceding the species name. Collection areas are given as fol-

lows: Area I (Grasslands Farm, Cumberland Co.), Area II (Knox Co.), Area
III (Ball Play. Monroe Co.). Area IV (Rafter, Monroe Co.). An "x" in the

area column indicates that the species was commonly found in that area.

When that species was very rarely collected (less than six/season in trap

catches and rarely taken by other methods) an "O" is found in the area

column. Collection dates are the earliest and latest specimens taken over

both years and do not necessarily indicate a complete series, though this

was often the case. For more detailed seasonal abundance information on

all species, the reader is referred to Mullens (1979).

The faunal composition of the tabanid populations varied considerably.

A number of species were taken exclusively or in far greater numbers at the

higher altitude areas. These include Chrysops calvus, C. cursim, Hyhoinitra

cincta, H. sodcilis, Tabanus loni^us, and T. inargifuili.s (Rafter) and C. cii-

clux and H. difficilis (Rafter and Grasslands Farm). The upland areas of the

Cumberland Plateau and the Blue Ridge Mountains both extend into the

northeastern U.S. An examination of range maps (Pechuman, unpublished

data) indicates that, in some cases, e.g. C. calvus and T. marginalis, these

collections apparently represent southward extensions or relict populations

of basically northern species. The single specimen of H. typhus, which is

also a predominantly northern species, was taken at Grasslands Farm. Other

species, such as H. sodalis, were found in the Tennessee Valley but were

much more common in upland situations. Chrysops inocchus and C. pikei

were more common in the Tennessee Valley (Ball Play). The new state

record for Whitneyomyia beatified atricorpus. basically a southern species,

is a significant northward range extension into the Tennessee Valley, which

extends south into Alabama.

Most species common in the valley areas were also fairly common at

higher elevations. Chrysops caUidus, C. inacqiuirfi, C. nii^cr, C. univittntus,

and C. vittatiis were common and widespread deer fly species. Among the
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Table 1. Faunal Composition and Seasonal Occurrence ( 1977-1978) olTabanidae in 4 Areas

of Tennessee.

Specie--

Pangoniinae

Stoneniyia

isahellina (Wiedemann)

Chrysopsinae

Chrysops

brimleyi Hine

callidus Osten Sacken

*calviis Pechuman & Teskey

carhonariiis Walker

celatHs Pechuman

cincticornis Walker

cuclu.x Whitney

ciirsini Whitney

flavidus Wiedemann

i>eimiuitiis Wiedemann

impunctus Krober

niacqiHirti Philip

moeclius Osten Sacken

montaniis Osten Sacken

niiicr Macquart

pikei Whitney

pudicus Osten Sacken

separatus Hine

unhittatus Macquart

vittatus Wiedemann

Tabaninae

Chlorotiihanus

crepuscularis ( Bequaert)

Atylotus

*ohioensis (Hine)

sp. [nr. tlioracicus (Hine)|

Whitneyomyia

*heatifica a tricotpits Philip

Leucotabaniis

anniilutus (Say)

Tabanus

aar Philip

ahdominalis F.

umericantis Forster

aninli Hays

atratus F.

calens L.

e.xilipalpi\ Stone

fairchildi Stone

tolleclKin
Dates

6/27

X



VOLUME 82. NUMBER 1

Table 1. Continued.

53



54 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

V 10 20



VOLUME 82, NUMBER 1 55

Species composition, as reflected by trap collections, varied greatly

among areas (Figs. la-d). Tahaniis qiiinquevittatus was by far the most

prevalent tabanid in trap collections at Grasslands Farm (Fig. la) and John-

son Bible College (Fig. lb) and was fairly common at Ball Play (Fig. Ic). At

Rafter 1 (Fig. Id) no specimens were trapped, but the larger valley area at

Rafter 2 yielded 118 specimens (3.9% of trap total). Tashiro and Schwardt

(1949) reported moist pasture sod as a common larval habitat for T. qiiin-

quevittatus. Of the four traps at Grasslands Farm, the one situated near

large areas (over two hectares) of low, moist pasture captured over half of

the specimens. Johnson Bible College also has considerable moist pasture.

Ball Play and Rafter 2 have less, while at Rafter 1 there was very little of

this habitat. At Grasslands Farm, T. qiiinquevittatus was observed feeding

in large numbers on cattle, but only in fields near areas of moist pasture.

These data and observations indicated that high populations of T. qiiin-

quevittatus were quite localized.

Except for T. qiiinquevittatus, trap compositions at Rafter 1 and Rafter

2 were very similar. Hyhomitra difficilis was most prevalent at Rafter,

where it comprised over 209f of the collections. Though greatly outnum-

bered by T. qiiinquevittatus in trap catches at Grasslands Farm, H. difficilis

was more evenly distributed in the study area and caused more discomfort

to the cattle than any other tabanid species. It was less prevalent but still

common in the Ball Play area but was notably lacking in the Knox County

area. The larvae of this pest are unknown, as are most aspects of its biology.

It is definitely more prevalent in upland areas.

Hyhomitra lasiophtluilina was a very prevalent early season species in all

areas, comprising from 9.7% (Johnson Bible College) to 22% (Ball Play) of

the trap catches. Tabanus spams milleri was a very common species in

most areas, especially at Ball Play, where it made up over 13% of the catch.

Tahaniis molestus and T. molestus mixis were both present in all areas, but

were by far most common at Ball Play. T. pallidescens was quite common at

Ball Play and Rafter and, together with T.fulviilus, caused tremendous dis-

comfort to livestock. Both species were also present in Knox County, but

only T.fulviilus was common at Grasslands Farm.
The major deer fly species varied among the study areas. C. hrimleyi and

C. ni^er were early season (May) pests at Grasslands Farm and Rafter, but

C. niger was far more common in Knox County. C. callidus was most

common in early and middle season (May and June) at Grasslands Farm
and Knox County, but was quite rare at Rafter. C. macqiiarti and C. vittatiis

were common in all areas in June and July, as was C. univittatus. C. gem-
inatiis and C. impiinctiis were major pests of man and cattle at Rafter in

June and July.

The largest numbers of individuals and species were collected in late June

and early July. //. lasiophthalma and, in hilly areas, //. difficilis comprised
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an early (May) population peak. Several Chrysops, including C. niger and

C. callidus were also very active at that time. A minor peak occurred in

late August and September, as several late season species (e.g. the late form

of T. sulcifrons) became active and some possible second brood activity

was noted for C. callidus, T. siihsimilis, and T. lincola. The largest number

of species was taken at Rafter (54 spp.). This probably reflects the tremen-

dous habitat diversity of the Rafter area. A total of 43 species was taken at

Grasslands Farm. 41 at Ball Play (Chrysops spp. probably slightly under-

represented), and 36 in Knox County.

Seasonal distribution data for some major tabanid species are shown in

Figs. 2a-h. Most species had a single, well-defined flight period of 6-10

weeks, with populations building to a peak more rapidly than they declined,

e.g. T. pallidescens (Fig. 2a) and T. spcirus milleri (Fig. 2b). Some species

had an explosive early population buildup, e.g. H. lasiophtludma (Fig. 2c)

and H. diffidUs (Fig. 2d), while others were more gradual, e.g. T. qidn-

quevittatus (Fig. 2e).

The large species currently called T. sidcifrons had two temporally dis-

tinct populations in all study areas, particularly in Monroe County (Figs. 2f

and 2g). The general morphological appearance of these two forms differs

noticeably. Dr. J. F. Burger of the University of New Hampshire. Durham,

has been studying this group and believes the late season form is probably

a distinct, unnamed species (Burger, personal communication).

Chrysops caUidus was the deer fly most commonly collected in the canopy

traps and displayed a distinct second peak possibly indicating a second

brood at Grasslands Farm in 1978 that was not detected in 1977 (Fig. 2h).

A very similar situation was observed for T. suhsiinilis at Grasslands Farm.

T. Uneola had a minor late season peak there both years. Though T. similis

was not very common at Grasslands Farm, it had two apparent peaks also.

One group of collections ranged from 30 May to 30 June, while the second

group was taken from 5-12 September.

Some species emerged from one to three weeks later in 1978 than 1977.

e.g. H. lasiophthidiua, H. diJJicUis, and T. sulcifrons. This may be due to

considerably lower soil temperatures in the spring of 1978. In Knox County

and Cumberland County, soil temperatures in May, when many species are

Fig. 2. Seasonal distrihution of some Tennessee Tabanidae (females/tiap/week). GF =
Grasslands Farm, Cumberland County. JBC = Johnson Bible College. Knox County. BP =

Ball Play, Monroe County. Rl = Rafter I, Monroe County.
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completing their development, averaged 3°C cooler in 1978 ( 18.2°C) than in

1977 (21.3°C).^
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QUINCE CURCULIO, CONOTRACHELUS CRATAEGI WALSH
(COLEOPTERA: CURCULIONIDAE), DEVELOPING IN

APPLE, A NEW HOST, IN SOUTHERN NEW ENGLAND

Chris T. Maier

Department of Entomology, The Connecticut Agricultural Experiment

Station, P.O. Box 1106, New Haven, Connecticut 06504.

Abstract.—Adults of the quince curculio, Conotrachelus crataegi Walsh,

occurred on apple trees in an abandoned orchard, and larvae developed in

apple fruit in both the wild and the laboratory. Other insects reared from

field-collected samples of apples were the plum curculio, C. nenuphar
(Herbst), and the tachinid fly, Cholomyia inaeqidpes Bigot, which parasit-

ized between 4.1 and 42.4% of the Conotrachelus larvae. The abundance
of frugivorous adults and larvae of C. crataegi in the abandoned apple

orchard indicated that a new race adapted to apple may be evolving.

Many native frugivorous insects have recently evolved new host races

attacking introduced, closely related plants. Eor instance, the tephritid fly,

Rhagoletis pomonella (Walsh), on native hawthorn {Crataegus spp.) has

developed a race adapted to the introduced apple {Mahis sp.) within the

past 200 years (Bush, 1966; 1969). Similarly, the frugivorous quince cur-

culio, Conotrachehts crataegi Walsh, and the plum curculio, C. nenuphar
(Herbst), originally utilized native hawthorns and plums (Prunus spp.), re-

spectively, but now also develop in introduced quince (Cydonia oMonga
Mill.), pear {Pyrus communis L.), and others (Slingerland, 1898: Wellhouse,

1922; Schoof. 1942). Only C. nenuphar is known to infest apple. Here I

document that C. crataegi also successfully develops on apple.

Materials and Methods

Conotrachelus crataegi and C. nenuphar adults on trees, larvae in fruit,

or both were collected in an abandoned apple orchard ( = 1 ha) in Mt. Car-

mel, Connecticut and in mixed roadside stands of apple and native hawthorn
in Storrs and Torrington, Connecticut. In Mt. Carmel, four Baldwin apple

trees located <40 m from four quince trees, which produced <10 fruits per

tree/year, were sampled for adults on nine mornings between 24 .lune and

1 i August 1977. Outer tree limbs were struck with a pole to dislodge weevils
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Table I. Collection records tor Conoiraclu'lns cnifiuyi and C. nenuphar adults on Baldwin

apple trees in 1477.
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Table 2. Number of adults of Conotrcuhelus crataegi, C. nenuphar, and the parasitoid

Clioloniyia inaeqiiipes reared from apples collected on the ground in Mt. Carmel, Connecticut

in 1977-1978.
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Another indication of a C. cratiu'i>i population adapting to apple is the

recovery of six C. cratcie^i adults overwintering in the leaf litter near apple

trees. In the only previous study, Slingerland (1898) found that C. cratae^^i

passed the winter in the larval stage. A population of C. cratae^i adults,

which overwintered in diapause, could attack apples in the spring, as C.

nenuphar does.

Conotnichelus crataegi that survive and reproduce on apple may have a

selective advantage over those that continue to utilize quince and hawthorn,

whose abundance is declining in many areas of New England. The mecha-

nism and direction of the proposed host shift to apple requires detailed

study, but evidence presented here indicates C. crataei^'i shifted from quince

to apple and not from hawthorn to apple.
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A NEW SPECIES OF THE RIFFLE BEETLE GENUS PORTELMIS
FROM ECUADOR (COLEOPTERA: ELMIDAE)

Paul J. Spangler

Department of Entomology, Smithsonian Institution, Washington. D.C.

20560.

Abstract.—Portelmis gurneyi, new species, is described, illustrated, and

compared to the only previously known member of the genus, Portelmis

neverinanni (Hinton), from Costa Rica. This new species of water beetle,

from Ecuador, represents the first record of the genus from South America.

In his revision of the genus Stenelmis of North America, Sanderson ( 1 938)

reported that the species described as Stenelmis nevermanni Hinton (1936)

from Costa Rica was not closely related to the species of Stenelmis known

from within the United States. Later. Sanderson (1953) described a new

monotypic genus. Portelmis, with Stenelmis nevermanni Hinton as the

type-species. No further reports of this genus and species have appeared in

the literature other than the catalog citation of Stenelmis nevermanni Hinton

by Blackwelder (1944) and a brief discussion and three illustrations of the

plastron of Portelmis nevermanni by Hinton (1976). Therefore, the occur-

rence of the new species described below is interesting not only because it

is new but also because it is the first representative of the genus known

from South America. Also, its occurrence in Ecuador suggests that the

genus may be more widely dispersed in South America. The new taxon is

described below.

Portelmis ijurneyi Spangler. NEW SPECIES
Figs. 1-3

Holotype male.—Length 3.0 mm: width 1.5 mm. Body form obovate (Fig.

1). Dorsal surface convex. Color of dorsal and ventral surfaces reddish

brown; pronotum. prosternum, mesosternum. metasternum, and discal

areas of first 2 abdominal sterna infuscate. Dorsal surface of cuticle micro-

reticulate except clypeus smooth on disc. Head behind antennae and be-

tween eyes with irregular surface. Labrum as long and as wide as clypeus,

feebly emarginate apicomedially. Mentum glabrous; remainder of ventral

side of head hidden by anterior extension of prosternum. Antenna ll-seg-
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Fig. I . Portelmis i;iirneyi. habitus view.

merited, long and slender, extending beyond base of pronotum when di-

rected posteriorly. Pronotum elongate, narrowed apically and diverging pos-

teriorly; anterior margin arcuate; lateral margins sinuate and minutely

crenulate; posterior margin strongly trisinuate; anterolateral angles obtuse;

posterolateral angles acute. Surface of pronotum with dense microreticu-

lation and a few scattered yellow setae; finely granulate laterally; midline

with a deep fovea preceding a longitudinal groove at apical '4 and 2 shallow

sublateral carinae at base; groove deeper anteriorly then becoming shallow-

er posteriorly; each sublateral carina short, about Vt; length of pronotum and
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each mediad to a posterolateral tumid area. Elytron each with 10 rows of

coarse dense punctures, those on disc separated by V2 to 3x their width;

without accessory row or stria; intervals flat; humerus strongly tumid; api-

ces moderately broadly produced and conjointly truncate; epipleura with

dense tomentum. Scutellum elongate, subovate. arcuate basally. acuminate

apically. flat, glabrous, shining. Ventral cuticular surface of prosternum,

mesosternum. metasternum. and abdominal sterna 1-5 microreticulate. Pro-

sternum very long in front of procoxae; tomentose; prosternal process long,

moderately broad, subparallel sided, apex moderately rounded. Mesoster-

num narrow, subrectangular, rugose, and moderately depressed medially

for reception of prosternal process. Metasternum wide; with shallow, nar-

row, longitudinal groove on midline; laterally with dense tomentum; discal

area shallowly depressed and coarsely, densely punctate, punctures sepa-

rated by V2 to 3x their width. Metepisterum densely, coarsely punctate.

Legs with visible portion of procoxae rounded and trochantin concealed by

hypomera. Hypomera tomentose. Front and middle tibiae each with a poor-

ly developed cleaning fringe on inner apical edge; femora and tibiae of all

legs covered with tomentum; claws moderately short and stout. Abdominal

sterna microreticulate and tomentose; sternum 1 depressed and coarsely,

moderately densely punctate on disc, punctures separated by 1 to 2x their

width; sterna 1-A normally convex and practically impunctate: sternum 5

tomentose, impunctate, and posterolateral angles produced into strong,

rather broad, toothlike lateral processes which clasp edges of elytra laterad

to conjointly truncate apices.

Male genitalia.—As illustrated (Figs. 2, 3).

Female.—Similar externally to male.

Type-data.—Holotype, 6: Ecuador: Napo Province, Lago Agrio (3 km
northeast), 17 May 1975, at Pozo #23, Spangler, Gurney, Langley, Cohen.

USNM Type No. 76181 in the National Museum of Natural History, Smith-

sonian Institution. Allotype and 13 paratypes: Ecuador: Pastaza Province,

Tzapino, 1 1°! I'S, 77°14'W, 32 km NE Tigueno, 22 May 1976, ele. 400 m, Jef-

frey Cohen, 8d, 59.

Variations.—The type-series varies little except as follows: The short

sublateral carinae on the base of the pronotum are very indistinct on some
specimens, and some specimens have a coating which obscures the normal

cuticle. This coating is usually absent from teneral specimens thus giving

them a less opaque appearance than the specimens with the coating.

Etymology.—The species name, a patronym, is in honor of Dr. Ash-

ley B. Gurney, eminent orthopterist, my friend, and pleasant and en-

thusiastic companion on the field trip to Ecuador when the holotype of this

new species was collected.

Habitat.—Unknown; all specimens were collected at blacklight. The ho-

lotype was collected at a blacklight operated in a jungle clearing at the
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0.5 mm

Figs. 2-5. Male genitalia. 2-3. Portelinis ^urneyi, 2. ventral view; 3. lateral view. 4-5.

P. nevermunni. 4. ventral view; 5, lateral view.

Texaco Oil Company's oil well #23. The specimen may have come from

the nearby Rio Aguarico or one of the numerous small streams which drain

into the Aguarico. Most likely it originated from one of the small streams

because frequent floods periodically leave a layer of mud over much of the

substrate in the river which would be detrimental to elmid survival.

Comparative notes.

—

Portelinis iiurneyi may be distinguished from Por-

telinis neverinanni by the following combination of characters: (1) Pronotum

with weak sublateral carinae, (2) pronotal surface not punctate, (3) first

abdominal sternum depressed and coarsely, rather densely punctate on disc,

(4) metepisternum densely, coarsely punctate, (5) and the male genitalia

(compare Figs. 2-5).

Sanderson's (1953) description of the genus Portelinis was based on the

single species, P. neverinanni which lacks pronotal carinae. therefore, in
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his description he used the absence of these carinae as a generic character.

Because P. gurneyi has sublateral carinae on the base of the pronotum,

Sanderson's generic description must be expanded to include taxa with or

without these carinae.

Portelmis nevermanni (Hinton)

Figs. 4-5

Stenelinis nevermanni Hinton. 1936: 424; Blackwelder. 1944: 271.

Portelmis nevermanni: Sanderson. 1953: 35.

Diagnosis.

—

Portelmis nevermanni may be recognized by the following

combination of characters: (1) Pronotum without sublateral carinae; (2) pro-

notal surface coarsely, densely granulate; (3) first abdominal sternum not

noticeably depressed, granulate, not punctate on disc; (4) metepisternum

not punctate, instead, finely granular; (5) and male genitalia distinctive as

illustrated (Figs. 4. 5).

Hinton's type-series came from Costa Rica. Reventazon. at light, col-

lected by F. Nevermann. A single paratype in the U.S. National Museum
of Natural History bears a second locality label pinned upside down beneath

the label cited by Hinton which further states: Hamburg Farm, Reventazon,

Ebene Limon. A second specimen of Portelmis nevermanni in the NMNH
collection is a male as follows: Costa Rica, La Lola, nr. Matina, 1 1 March

1965. S. S. and W. D. Duckworth. This specimen also was collected at light.
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TWO NEW SPECIES OF CHLOROPERLIDAE (PLECOPTERA)
FROM MISSISSIPPI

Rebecca F. Surdick and Bill P. Stark

(RFS) Department of Biology, University of Utah. Salt Lake City. Utah

841 12; and (BPS) Assistant Professor of Biology. Mississippi College. Clin-

ton, Mississippi 39058 and Research Associate, Florida Collection of Ar-

thropods, Gainesville, Florida.

Abstract.—Hastaperhi chukcho n.sp. and AUopcrla natchez n.sp. are de-

scribed and the genitalia figured for males and females. Holotype male and

allotype female specimens are designated for both species from Claiborne

Co., Mississippi.

During investigation of the Mississippi plecopteran fauna, two unde-

scribed species of Chloroperlidae were discovered. Since recent studies in

Texas (Szczytko and Stewart, 1977), Louisiana (Stewart et al.. 1976) and

Florida (Stark and Gaufin, 1979) failed to collect AUopcrla or Hastapcrla,

these first records of Chloroperlidae in Mississippi may represent the south-

ernmost extensions of the genera in the Nearctic Region.

Hastapcrla chukcho Surdick and Stark, NEW SPECIES
Figs. 1-5

General color pale yellow in life, white in alcohol. Antennae pale basally,

darkened distal to 6th segment in mature specimens; head wider than prono-

tum, unpatterned except for 3 dark ocellar rings. Pronotum oval, wider than

long; perimeter and reticulate markings dusky. Mesonotum and metanotum

each with W-mark resulting from dark margined recurrent scutoscutellar

suture and dark bisecting line. Abdomen with dusky longitudinal stripe ex-

tending from segment 2 through 5; cereal segments 7. Wings macropterous.

hyaline; veins dusky in mature specimens; 2nd anal vein unbranched in

forewings; anal lobe and fold absent in hindwings.

Male.—Forewing length 6 mm; body length 5.5-6 mm. Epiproct tip scler-

otized; in dorsal aspect tablike, anteriorly recurved, slightly longer than

wide with distal edge semicircular; in lateral aspect tab extension longer

than thickness of support at base of tip, dorsal Vi domed, sloping to a

bladelike apex. Basal rod of epiproct parallel sided, as thick as basal width
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Figs. 1-5. Haslaperla chNkcho. 1 , Male terminalia. dorsal. 2, Male teiminalia. lateral. 3.

Epiproct, dorsolateral. 4. Female terminalia, ventral. 5. Female terminalia. lateral.
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of tablike tip, lightly sclerotized. Anal lobe enlarged, hairy. Posterior V2 of

9th tergum with centrally interrupted patch of stout bristles. Aedeagus with

2 supportive rods and minute, colorless spines.

Female.—Forewing length 7 mm; body length 6.5-7 mm. Subgenital plate

semicircular in ventral aspect, posterior extension of flap Vi, length of 8th

segment, lateral slopes slightly indented near base; appearing as curved,

pointed extension of sternum in lateral aspect, with slightly longer setae

than remainder of sternum. Eighth and 9th sterna with 2 longitudinal setae-

less bands even with lateral bases of subgenital plate.

Types.—Holotype 6 , allotype 9, 13 (5,8 9, paratypes: Mississippi, Clai-

borne Co., Owens Crk., 3 miles south of Rocky Springs, Natchez Trace

Parkway, 8-IV-1978, B. Stark (USNM Type no. 75971). Other paratypes:

Mississippi, Claiborne Co., Owens Crk., 3 miles south of Rocky Springs,

Natchez Trace Parkway, 17-IV-1977, 19-IV-1977. B. Stark (B. Stark).

Discussion.—Three species of HastaperUi are represented in eastern

North America. Both H. chiikcho and H. orpha Prison can be easily dis-

tinguished from unpatterned H. brevis (Banks) by the presence of a longi-

tudinal abdominal stripe, a dusky pronotum, and a slightly elongated epi-

proct tip. The laterally striped pronotum and square-edged epiproct tip of

H. orpha differs from the entirely dusky pronotum and round-edged epi-

proct tip of H. chukcho. The subgenital plate of H. orpha is more deeply

indented along the lateral slopes than is that of H. chukcho.

Etymology.—The Choctaw Indian word chukcho, meaning a striped ob-

ject, describes the distinctive pattern on the new species, and is used as a

noun in apposition.

Alloperla natchez Surdick and Stark, NEW SPECIES
Figs. 6-10

General color pale green in life, white in alcohol. Antennae pale basally,

dark beyond 3rd segment; head unpatterned except for 3 dark ocellar rings;

occiput narrow with lateral edges tapering immediately posterior to com-

pound eyes. Pronotum unpatterned, square with rounded corners; meso-

notum, metanotum and abdomen lacking dark markings; cereal segments 9.

Wings macropterous, hyaline, representative of genus without reduction in

venation or size.

Male.—Forewing length 6 mm; body length 5-5.5 mm. Epiproct tip elon-

gate, fingershaped in dorsal aspect, tapering towards apex along sinuous

lateral edges; 3x longer than proximal width, flattened in lateral aspect with

apex angled ventrally; finely haired ventrally; set in enlarged cowl extending

anteriorly even with epiproct apex. Basal anchor 2x as wide as long. Ae-

deagus membranous. Lateral brushes on segments 5 though 9.

Female.—Forewing length 6.5-7 mm; body length 5.5-6.5 mm. Subgenital

plate with sides sloping shallowly to a median angle projecting posteriorly
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'/4 longer than 8th sternite: lateral aspect slightly conical apically; apex as

hairy as remainder of sternite; inside of apex and 9th sternite sparsely

haired. Vagina membranous. Lateral brushes on segments 6 or 7 through 9.

Types.—Holotype d, allotype 9 , 2 d 6 9 paratypes: Mississippi. Clai-

borne Co.. Little Sand Crk.. Rocky Springs Recreation Area. Natchez Trace

Parkway. 22-1 V- 1978. B. Stark (USNM Type no. 75972). Other paratypes:

Mississippi, Claiborne Co.. Big Sand Crk.. 8 miles W. Utica. 18-V-I978. B.

Stark and L. Temple. (B. Stark).

Discussion.

—

Alloperla natchez. can be distinguished from the similar A.

leonarda Ricker by details of the epiproct. In both species, the epiproct tip

is set in an enlarged cowl, but in A. leonarda. the epiproct tip is parallel

sided in dorsal aspect and twice as thick as in A. natchez in lateral aspect.

Laterally, the apex is bluntly rounded in A. leonarda but tapered and point-

ed in A. natchez. Alloperla atlantica Baumann bears a similar epiproct. but

it is partially pubescent and shaiply pointed dorsally and lacks an enlarged

cowl.

Etymology.—The specific epithet natchez commemorates the former

inhabitants of the type-locality, the Natchez Indians.
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THE TAXONOMIC STATUS OF THE PREDACEOUS MIDGE
PACHYHELEA PACHYMERA (WILLISTON)
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Abstract.—The taxonomic status of the monotypic genus Pachyhelea

Wirth is reviewed, and the genus is compared with its nearest relative,

Palpomyia Meigen. The sole member of this genus, Pachyhelea pachymera

(Williston), is illustrated for the first time, and the male genitalia are de-

scribed in detail.

While preparing a revision of the Nearctic species of Palpomyia Meigen,

we have compared species of that genus with that of a close relative, Pachy-

helea Wirth. Although Pachyhelea pachymera (Williston) is known from

both sexes, the male genitalia have not yet been described in detail, and this

species has not been illustrated. We take this opportunity to illustrate the

species and to review its taxonomic status.

For an explanation of terminology dealing with general ceratopogonid

morphology see Wirth (1952); terms dealing with male genitalia are those of

Snodgrass (1957). We are grateful to Niphan C. Ratanaworabhan for pre-

paring the illustrations.

Wirth (1959) proposed the genus Pachyhelea and selected Ceratopogon

magmis Coquillett as its type-species. He indicated that C. magnus was a

synonym of Ceratopogon pachymerus Williston, but he did not designate

the latter species as the type-species of Pachyhelea because the holotype

of C. pachymerus was aberrant in having a wing with only a single radial

cell. Wirth also listed two other names as synonyms of P. pachymera,

Sphaeromias alhidiventris Kieffer and Johannsenomyia latifemoris Ingram

and Macfie.

It is not surprising that there are so many synonyms for pachymera in

view of the fact that it is one of the most widespread ceratopogonids inhab-

iting the New World. This species ranges from the lower Rio Grande Valley
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of southern Texas south through Mexico, Central and South America to at

least as far south as Buenos Aires. Argentina.

In comparing Pachyhelea pachymera with species of Palpoiuyia, we were

impressed with its resemblance to members of the tibialis group of Palpo-

myia as defined by Grogan and Wirth (1975). A phylogeny of Pachyhelea

and the species groups of Palpomyia is presented in Fig. 2. Pachyhelea is

the sister group of Palpomyia, differing from the latter by four apotypic

character states. Pachyhelea and the tibialis group of Palpomyia share at

least two plesiotypic character states, the recurved tips of the male clas-

pettes and setae on the ventral surface of the fifth tarsomeres. The setae of

the fifth tarsomere may be vestiges of batonnets. which are present in the

Sphaeromiini and may indicate a sister group relationship. A problem exists

with the phylogeny presented in Fig. 2 in that the apotypic state of character

5 (spinose femora) is not universal (synapotypic) for Palpomyia. A few

members of the tibialis group lack femoral spines. Those species which lack

femoral spines are obviously not of the Pachyhelea branch because they

lack the four apotypic character states of the genus. Thus. Palpomyia may
be paraphyletic and require subdivision into two or more genera. A detailed

study of the numerous and diverse Neotropical Palpomyia species is badly

needed and may provide answers to this problem.

Genus Pachyhelea Wirth

Pachyhelea Wirth. 1959: 50. Type-species. Ceratopogon luagniis Coquillett

(original designation) = pachymera (Williston).

Diagnosis.—A genus of predaceous midges of the tribe Palpomyiini most

closely resembling Palpomyia, differing from all other ceratopogonid genera

by the following combination of characters: Abdomen of female with 1 pair

of eversible glands and internal sclerotized gland rods and 2 spermathecae;

wing with 2 radial cells and costa extending to 0.80 or more of wing length

but not to tip; femora without strong ventral spines. Most species of Pal-

pomyia have strong ventral spines on the fore femur, although some lack

spines on all their femora. Pachyhelea differs from all species of Palpomyia

by the greatly swollen hind femur, enlarged quadrate hind coxa, tuberculate

scutum and scutellum. and scutellum lacking bristles.

Pachyhelea pachvmera (Williston)

Fig. 1

Ceratopoi^on pachymerus Williston. 1900: 224(9; Mexico).

Probezzia pachymera (Williston); Malloch. 1914a: 137 (combination).

Pachyhelea pachymera (Williston); Wirth. 1959: 50 (combination; rede-

scribed; synonyms: albidiventris, latifemoris, mai>nns): Lane. 1961: 42

(Brazil records); Wirth. 1962: 275 (in key); Wirth. 1965: 140 (distribution);

Wirth. 1974: 53 (distribution); Wirth. et al., 1974: 604 (in list. key).
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Fig. \. Pachybelea pachymera. A-L. Female. A, Flagellum of antenna. B, Palpus. C.

Wing. D. Interocular area. E, Mandible. F, Scutum. G, Leg color pattern. H. Hind tibia! comb.

I. Tarsi. J, Fifth tarsomeres and claws. K, Spermathecae. L. Abdomen. M. Male genitalia.

Ceratopogon magnus Coquillett, 1905: 61 (9; Texas).

Johannseniella magna (Coquillett); Malloch. 1914b: 227 (in key; combina-

tion).

Johannsenomyia magna (Coquillett); Malloch, 1915: 333 (in key; combi-

nation); Johannsen, 1943: 784 (in list N. Amer. species).

Sphaeromias alhidiventris Kieffer, 1917: 316(9; Colombia).
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Itibialis lineata distincta flavipes

jroup group qroup group

Fig. 2. Phylogeny of Pachyhelea and the species groups of Pulpomyia. Apotypic character

states are: 1. Greatly swollen hind femur; 2. enlarged hind coxa: 3. tuberculate scutum and

scutellum; 4. absence of scutellar bristles: 5. spinose femora: 6. male genitalia tilted back 45°:

7, claspettes with rounded tip: 8. pupal apicolateral processes with dense covering of small

pointed tubercles; 9, basimere with basal setose mesoventral tubercle; 10, head round; 11,

absence of setae on fifth tarsomeres; 12, female with lobes on eighth sternum; 13, absence of

basal inner tooth on claw.

Homohelea albidiventris (Kieffer); Kieffer. 1917: 364 (combination).

Johannsenomyia latifemoris Ingram and Macfie. 1931: 231 (9; Argentina);

Macfie, 1940: 75 (description of 6).

Diagnosis.—Since only one species of the genus is known, its diagnosis

is that of the genus.

Female.—Wing length 2.28-2.46 mm (n = 3); breadth 0.82-0.86 mm (n -

3). Head: Yellowish brown, flattened dorsoventrally. Eyes bare, moderately

broadly separated (Fig. ID). Antenna slender; pedicel dark brown; flagellum

(Fig. lA) yellowish on proximal 8 flagellomeres. distal 5 flagellomeres

brownish except on extreme basal portions; proximal 8 flagellomeres oval

with a central whorl of sensilla chaetica and 3 subapical sensilla trichodea;

distal 5 flagellomeres elongated with scattered sensilla chaetica and several

pairs of sensilla basiconica; lengths of flagellomeres in proportion of 29-16-

15-16-15-15-14-15-50-49-48-45-54; antennal ratio 1.64. Palpus (Fig. IB) yel-

lowish; lengths of segments in proportion of 11-20-22-14-15; palpal ratio

2.24. Mandible (Fig. IE) heavily sclerotized; inner margin with 12-15 large

coarse teeth.

Thorax: Dark blackish brown. Scutum (Fig. IF) broad, convex, with a

rather short, sharp, conical anterior spine and well developed humeral pits;
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scutum and scutellum covered with small setose tubercles; scutellum lacking

bristles: postscutellum very highly produced, non-tuberculate but covered

with fine pubescence. Fore and mid coxae light brown; hind coxa dark

brown, greatly enlarged and quadrate; femora and tibiae as in Fig. IG; dark

brown on most of mid and hind femora, apical V6 of mid and hind tibiae,

remainder yellowish brown; tarsi (Fig. II) yellowish, tarsomeres 1 and 2 of

hind leg and tarsomere 1 of mid leg with well developed palisade setae; 4th

tarsomeres cordate or heart-shaped; 5th tarsomeres (Fig. IJ) with 1-3 pairs

of stout ventrolateral bristlelike setae; claws equal sized, each with basal

inner tooth; hind claws slightly longer than mid claws, mid claws slightly

longer than fore claws. Wing (Fig. IC) hyaline, moderately broad, covered

with microtrichia only; anal lobe only moderately developed; costa rather

long, extending to 0.80-0.83 of wing length, but not produced beyond tip of

vein R4+5; 2 narrow radial cells present, the 2nd over 2x as long as 1st;

crossvein very short, barely as long as broad; medial fork broadly sessile,

veins Ml and M2 both bowing posteriorly in the middle; mediocubital fork

just beyond level of r-m crossvein; anal vein forking at proximal V3 of anal

cell with posterior fork proceeding obliquely nearly to posterior wing mar-

gin. Halter pale.

Abdomen: Golden brown with a single pair of gland rods (Fig. IL).

Genitalia very similar to those of members of the tibialis group of Palpomyia

as defined by Grogan and Wirth (1975); 10th sternum with 6 pairs of large

setae. Spermathecae (Fig. IK) ovoid, unequal, with very short necks.

Male.—Wing length 1.5-1.9 mm; breadth 0.5-0.6 mm. Generally similar

to female but darker and smaller; flagellum dark brown with sparse plume;

legs entirely brown, the mid and hind legs darker than fore leg; 5th tarso-

meres with fewer ventrolateral setae which are less distinct than in female;

claws small, equal sized without basal inner teeth, tips bifid; abdomen dark

brown. Genitalia as in Fig. IM. Ninth sternum 3.75x broader than long,

base slightly curved, posterior margin nearly straight; long, extending to

apex of basimeres. Basimere slightly curved, about 3x longer than broad

with a basal ventral elevated portion; telomere about 0.6x length of basi-

mere, nearly straight with hooked tip. Aedeagus moderately sclerotized,

about 1.3x longer than broad, basal arch shallow, about Vs of total length,

membrane spiculate but not ventral surface; margins of distal portion wrin-

kled, tip in shape of narrow crescent; basal arm heavily sclerotized, nearly

straight, not recurved. Claspettes divided; each with distal portion moder-

ately sclerotized, slender with subapical scalpel-shaped swelling, then nar-

rowing abruptly to slightly curved, pointed tip; basal arm heavily sclero-

tized. recurved nearly 90° with a slender pointed tip.

Distribution.—Southern Texas south through Central and South America

to Argentina.

Types.

—

Ceratopoiion pachymerus Williston: Holotype, 9, Medellin near
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Veracruz. Mexico, Jan. 1898, H. H. Smith, BCA Dipt. I (British Museum
(Nat. Hist.)). Ceratopogon magnus Coquillett: Holotype, 9, Brownsville.

Texas, May. coll. C. H. T. Townsend (Type no. 8359, U.S. National Mu-
seum). Sphaeromias alhidiventris Kieffer: Type, 9, Baranquilla, Colombia

(Ujheiyi) (in Budapest Museum, presumably destroyed in fire). Johannsen-

omyia lutifemoris Ingram and Macfie: Holotype, 9. San Isidro. Buenos

Aires, Argentina, 10 Jan. 1927 (British Museum (Nat. Hist.)).

New Records.—BRAZIL: Amazonas, Rio Solimoes, 13 Aug. 1961. E. J.

Fittkau. at light, 1 9 with 6 genitalia attached to abdomen; Amazon River,

Patucho Light, Ilha Parintuis, 11 Sept. 1969. H. A. Wright, 1 9. PANAMA:
Canal Zone, Fort Davis, 20 Aug. 1952, F. S. Blanton, light trap, 1 9.

Discussion.—Our description of the male exclusive of genitalia is an

abridgement of Macfie's ( 1940) description of males taken from northeastern

Brazil. The description of the male genitalia is based upon genitalia that are

attached to the abdomen of the female from Rio Solimoes, Amazonas, Bra-

zil.
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THE SWALLOW BUG, OECIACUS VICARIUS HORVATH (HEMIPTERA:
CIMICIDAE), A HUMAN HOUSEHOLD PEST
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ease Control, Public Health Service. Department of Health, Education, and

Welfare, P.O. Box 2087, Fort Collins, Colorado 80522.

Abstract.—The swallow bug, Occiacus vicarius Horvath, is reported at-

tacking humans in homes in both urban and rural localities in Colorado and

Wyoming. Cliff swallow colony management techniques designed to elim-

inate or mitigate swallow bug annoyance to both the birds and humans are

discussed.

Interest in the swallow bug, Oeciaciis vicarius Horvath, has been height-

ened by the isolation in this laboratory of two viruses from these insects

collected from nests of the cliff swallow, Petrochelidon pyrrhonota, near

Fort Morgan, Colorado (Hayes et al., 1977). The viruses, one related to

western equine encephalitis virus and the other in the Venezuelan equine

complex, were also isolated from nestling cliff swallows and nestling house

sparrows. Passer doinesticus, being reared in cliff swallow nests.

Even though the swallow bugs have not been incriminated in the trans-

mission of human disease organisms, they are household pests in portions

of the cliff swallows' summer range when these birds build their character-

istic mud nests with downcurved entrance tunnels on human dwellings. We
have also commonly recovered O. vicarius from nests of the barn swallow,

Hirundo riistica, and the bank swallow, Riparia riparia, in northern Colo-

rado. However, large populations of the bugs are most frequently encoun-

tered in cliff swallow nests.

During the summer of 1978, we received for identification numerous col-

lections of O. vicarius reportedly attacking humans in homes located in both

urban and rural localities in Colorado and Wyoming. Since the bugs may
become pestiferous and are vectors of potential human disease agents, some

management of cliff swallow colonies on dwellings obviously is appropriate.

It must be borne in mind, that the birds and their nests are protected by

both federal and state statutes. Permits from the appropriate authorities are
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required for nests to be removed or for the birds to be interfered with in

any way.

Dr. Everett W. Spackman, Extension Entomologist, University of Wy-
oming, Laramie, sent us a newspaper clipping concerning a $150.00 fine

assessed a Teton Village property owner for destroying cliff swallow nests.

The story contained inaccurate statements which indicate that the entire

problem of cliff swallows nesting on human habitations needs to be put into

proper perspective. We will attempt to do so here.

Usinger ( 1966) listed 74 species in 22 genera within the family Cimicidae.

Twelve of the genera are associated with bats and nine with birds. The

genus Cimex includes species commonly attacking both birds and mammals.

The cimicids are temporary ectoparasites, feeding relatively rapidly and

retreating to host harborages such as nests, roosts, and cracks and crevices

in rooms. They are poorly adapted for clinging to fur or feathers and nor-

mally spend little time on host animals. However, the speed with which new
nesting or roosting sites become infested attests to the fact that the bugs are

transferred on their hosts fairly efficiently, at least for comparatively short

distances.

Usinger (1966) indicated that three species of cimicids have been called

"human bed bugs" because of their ability to sustain themselves and re-

produce with man as the sole or principal host animal. They are Cimex

Icctulariiis Linnaeus. C. hemiptems (Fabricius), and Leptocimex houeti

(Brumpt). The ubiquitous C lectulariiis, closely associated with man since

he and bats shared the same caves, has spread with human beings and their

heated domiciles over much of the world. In addition to man, the species

feeds on bats, chickens, and a variety of other domestic animals. Cimex

hemiptems feeds on man, chickens, and bats in both the old and new world

tropics and has been recorded to do so in Florida in the United States.

Leptocimex houeti feeds on bats and man in West Africa.

In addition to the human bed bugs, a number of bat and bird cimicids bite

man when disturbed in their retreats or under experimental conditions.

Myers (1928) reported being bitten by swallow bugs while collecting them

in the field and working with them in the laboratory. Our experiences have

been similar. We collected swallow bugs for virus testing directly from the

nests in the field or from nests brought into the laboratory with battery-

powered hand aspirators or power vacuum equipment. Bugs escaping onto

our hands bit freely, producing a moderately painful initial sensation, es-

pecially when they attacked the tender skin between the fingers. The re-

sulting wheal frequently itched for several days.

None of the individuals working with O. vicarius in this laboratory have

demonstrated serious initial or delayed hypersensitivity to their bites or

developed this condition after repeated exposure. Conversely, there has

been no evidence that anyone has been completely densensitized to their

bites.
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Fig. 1. Life cycle of the swallow bug, Oeciacus vicarius.

The life cycle of O. vicarius is adjusted to long periods of fasting. In

northern Colorado cliff swallows usually begin returning from the Southern

Hemisphere in late April or early May and depart in late August or early

September. April and May are spent feeding, investigating nesting sites,

repairing old nests, or building new ones. The birds actually occupy the

nests for the months of June and July during egg laying, brooding, and caring

for the young. Both young and adult birds usually leave the nests around

the first week in August.

The normal O. vicarius reproductive cycle begins in the spring with the

return of the swallows to the nests. After feeding, the females lay eggs on

the outsides of the nests. In the laboratory, at 23°C, with food source con-

tinually available, about two months are required for a complete generation.

In the field, the cimicid generations overlap with all stages of nymphs and

adults overwintering in the nests. The bugs become torpid in cold weather

but will feed on laboratory animals when brought into the laboratory. If

given continuous access to hosts, the engorged females oviposit readily.

The life cycle is illustrated in Fig. 1.

Survival of the bugs in old swallow nests is phenomenal. Smith and Eads

(1978) observed living bugs in the nests of a colony of cliff swallows in
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Larimer County, Colorado, which had been abandoned for two years. How-
ever, other species of birds, and even rodents, will occasionally utilize the

nests for rearing their young and/or winter shelter, thus possibly providing

nourishment for the swallow bugs.

Buss ( 1942) gave an interesting account of the successful management of

a cliff swallow colony in southern Wisconsin. A colony nesting on a barn

near Deerfield grew from one pair in 1904 to over 4000 birds in 1942. Man-

agement techniques included providing mud pools for nest building during

dry springs, continuing reduction of house sparrows by shooting them, re-

moval of most of the old nests each fall, and addition of horizontal strips on

sides of barn below eaves to increase the nesting area.

The greatest threat to the colony in its early years was the possibility of

being overrun by house sparrows. House sparrows fill the nests with grass

and feathers and use them for winter shelter as well as for rearing young,

laying their first clutch of eggs well before the swallows arrive in the spring.

They also contribute to massive infestations of swallow bugs by providing

virtual year-round nourishment. Removal of the nests in the fall was helpful

to the swallows because sparrow depredation was delayed and swallow bug

populations were kept at low levels.

Cliff swallows are beautiful and beneficial birds, no doubt exercising some

control of diurnal flying insects such as insectivorous bats do with nocturnal

flying insects. Obviously, nothing should be done to adversely affect these

birds. However, it must be realized that their nesting on homes and inhab-

ited buildings can be a mixed blessing.

Ideal nesting sites are cliff faces, bridges, and culverts near a water sup-

ply. The swallows are familiar sights drinking on the wing over ponds and

lakes and feeding on midges and other Diptera which develop in the water.

The swallows may be forced to the wide-spread use of buildings as nesting

sites in areas without cliff faces and with water shortages near bridges and

culverts.

Swallow colony management would seem desirable when swallow bug

populations overrun the nests, invade buildings and homes, and attack the

inhabitants. Controlling the bugs would also be helpful to the nestling swal-

lows.

Chapman ( 1973) effectively controlled swallow bugs by spraying the nests

and substrates twice weekly with .2% naled during the nesting period. This

short-lived organophosphate was found by Moss and Camin (1970) to be

nontoxic to avian hosts. A comparison of nestlings in controlled and un-

controlled nests revealed that the ectoparasites significantly reduced nest-

ling weights and feather growth. Nestling mortality was higher in parasitized

colonies.

Several effective insecticides against human bed bugs are listed in Public

Health Pesticides (Anonymous. 1973). including .1% trichlorfon, 1% ronnel.
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.59c dichlorvos, .5% malathion, and .2% synergized pyrethrin sprays which

probably would be suitable for off-season control of the swallow bugs. Their

use would be dependent upon compliance with federal and state regulations.

When permitted, the most efficient method of O. vicarius control would

seem to be knocking down the nests in the fall after the birds depart, and

spraying the exposed nest attachment sites with an approved residual in-

secticide. This would not only kill the bugs but would also deny house

sparrows the use of the nests as winter shelter and early spring nesting sites.

Cliff swallows build nests rapidly and would not be discouraged or handi-

capped by being forced to build new nests. This procedure would not insure

completely bug-free nests, but it will certainly keep the numbers down. We
have found small populations of O. vicarius in new swallow nesting sites.

Cliff swallows arrive in their summer nesting areas several weeks before

they begin to repair and build their nests. During this time they explore and

even roost in old nests, thus picking up a few bugs which they carry to new
nesting sites.
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Abstract.—Based on distinct morphological characters, the five Nearctic

species of Sylvicola Moses Harris are divided into two subgenera: Sylvicola

(Sylvicola) which includes alternatus (Say) and fenestnilis (Scopoli); and

Sylvicola (Anisopus) which contains fuscatus (Fabricius), notialis Stone,

and punctatiis (Fabricius). A key is presented for identifying these species

with illustrations of wings, male terminalia. and palpi. New seasonal and

distributional data are noted. The larva and pupa of Sylvicola alternatus are

described and illustrated. A new technique for collecting adults with mo-

lasses traps is described.

Adult window flies in the genus Sylvicola Moses Harris have been oc-

casionally reported as minor pests as they try to escape from buildings. The

majority of specimens have been taken under such circumstances or during

routine sweeping. From their rather poor representation in many collections

throughout this country, one could easily believe that they are uncommon
to rare. Such a view would be at least partially incorrect, as the authors

have succeeded in trapping adults of several species of Sylvicola in Georgia

during the cool months of the year. The immatures which normally develop

in decaying organic material have received increasing attention the past 30

years as their involvement in facultative myiasis (James, 1948; Smart, 1956;

Morris, 1968; and Smith and Taylor, 1966) and in sporadic infestations at

waste disposal plants (Smart. 1956 and Hickin, 1974) has become better

known.

The papers of Baerg ( 1918), Alexander ( 1919, 1942, 1965), Edwards ( 1923,

1928), Lindner (1930), Abdul-Nasr (1950), Freeman (1950), and Stone ( 1965)

have greatly increased our knowledge with regard to taxonomy, biology,

morphology, and distribution of these flies. However, few illustrations have

' The contents of this paper reflect the personal views of the authors and are not to be

construed as a statement of official Air Force policy.
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been published of the wings and male terminalia. Therefore, in the present

paper such figures have been provided, together with a proposal that the

genus be subdivided into two subgenera on the basis of distinct morpholog-

ical characters found in the wing and the male terminalia. The larva and

pupa of Sylvicola alternatus (Say) are described for the first time.

Taxonomy

Species of Sylvicola are generally recognized as small flies 4 to 7 mm long

with spotted wings, compact 16-segmented antennae, stocky bodies, and

short blunt abdomens. They differ from other Nematocera by the following

combination of characters: Three ocelli, mesoscutum without V-shaped

transverse suture, wing with three branches of R and three branches of M
reaching margin, discal cell present, Cui and lA present, wing membrane
with numerous microtrichia, and hind tibia with a comb of short spinules

on the posterodorsal surface. The male genitalia are unusual in having three

conspicuous penis rods spirally coiled basally as illustrated by Cole (1927).

The female has a single spermatheca. Mycetohia Meigen has two sperma-

thecae, and Trichocera Meigen has three spermathecae; the former is in the

family Anisopodidae, the latter in the family Trichoceridae.

There are two divisions of Sylvicola in the Nearctic Region worthy of

subgeneric rank as noted below.

The following abbreviations indicate the location of specimens: CU, Cor-

nell University, Ithaca, New York; MU, University of Minnesota, St. Paul,

Minnesota; PC, H. D. Pratt Collection, Atlanta, Georgia; UGa, University

of Georgia, Athens, Georgia; and USNM, U.S. National Museum, Wash-

ington, D.C.

Key to the Nearctic Subgenera and Species of Sylvicola

1. Cell M, pointed at base, m cross-vein connecting with M,+2 at base

(Fig. 2); male genitalia with basal ring deeply concave ventrally;

filament of claspette slender, somewhat S-shaped; sternum 10 with

2 fingerlike lobes, partially fused at base medially (Figs. 3, 4, 5)

subgenus Anisopus Meigen ... 2

- Cell M, truncated at base, m cross-vein connecting with M2 some

distance beyond base (Fig. 1); male genitalia with basal ring not

deeply concave ventrally; dististyle clawlike or rodlike; sternum 10

broad, hoodlike (Figs. 6, 7) . . Subgenus Sylvicola Moses Harris ... 4

2. No infuscation behind stigmal spot in Cells R4 and R.,; basistyle

with hairy, fingerlike lobe near apex (Fig. 3) fuscatus (Fabricius)

- A dark marking in Cell R5 behind stigmal spot and often in Cell R^

near wing tip; basistyle without a fingerlike lobe (Figs. 4, 5) 3

3. Costal cell hyaline with microtrichia sparse in 1 or 2 rows, with only

a few microtrichia basad of origin of Rs; eyes of male touching; male
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I- ALTERNATUS

SC R|+2 + 3 R.

O.

2 PUNCTATUS

Figs. 1-2. Wings. 1. Sylvicola altcnuitus. 2, S. piiiu tutus.

genitalia (Fig. 4) with filament of claspette straplike, with margin

serrate; membranous margin of sternum 9 with 2 submedian groups

of denticles few in number (4 to 11 on each half), smaller, less scler-

otized and pigmented punctatus (Fabricius)

Costal cell somewhat infuscated with microtrichia abundant, in at

least 2 or 3 rows, extending basad of origin of Rs; eyes of male

slightly separated; male genitalia (Fig. 5) with filament of claspette

slender, without marginal serrations; membranous margin of ster-

num 9 with two submedian groups of denticles more numerous (12

to 15 on each side), larger, more sclerotized and pigmented

, notialis Stone

Pale spot in outer radial field white, clearly delimited (Fig. 1); median
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BASAL RING

STERNUM 10

6 ALTERNATUS

BASAL RING

3 FUSCATUS

FILAMENT OF

CLASPETTE

STERNUM 10

-BASAL Ring

DIST I STYLE

STERNUM 10

BASAL RING

1 PUNCTATUS 7. FENESTRALIS

FILAMENT OF

CLASPETTE

8 ALTERNATUS 9 NOTIALIS
5 NOTIALIS

Figs. 3-7. Male genitalia. 3. SylvicoUi fiiscdtiis. 4. S. piinctoiu.s. 5. S. nolialis. 6, S. ul-

ternatus. 7. S. fenestralis. Figs. 8-9. Female palpus. 8. S. allcnnilus. 9. S. notiulis.

mesonotal stripe divided; eyes of male touching; male genitalia with

dististyle stout and clawlike; sternum 9 with apex convex or weakly

trilobed (Fig. 6) altcniatus (Say)

- Pale spot in outer radial field dirty white, its limits less sharply de-

fined; median mesonotal stripe not divided; eyes of male rather

widely separated; male genitalia with dististyle rodlike uith basal

tooth; sternum 9 with apex notched (Fig. 7) fenestralis (Scopoli)
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Sylvicola subgenus Sylvicola Moses Harris

Sylvicola Harris. 1776, An Exposition of English Insects, etc.. Decad III.

p. 100. Type-species, hrevis Harris (designated by Coquillett, 1910: 610) =

fenes trails (Scopoli). 1763.

Cell M, truncated at base, m cross-vein connecting Mg some distance

beyond base (Fig. 1); male terminalia with basal ring not deeply concave

ventrally; sternum 10 large and hoodlike; and clasper function assumed by

a clawlike or rodlike dististyle (Figs. 6, 7). Second segment of palpus shorter

than enlarged 3rd segment (Fig. 8).

This subgenus in the Nearctic Region includes the type-species fenestralls

(Scopoli) and altcrnatus (Say).

Sylvicola (Sylvicola) altcrnatus (Say)

Rhyplms altcrnatus Say. 1823. J. Acad. Nat. Sci. Philad. 3: 27.

Recorded by Stone (1965) from B.C., Conn.. Fla.. Ga.. Idaho, Kans.,

Maine, Md., Mass., Mich.. Mo.. N.H., N.J., N.Y.. N.C., Ohio, Ont.,

Oreg., Pa.. P.E.I. , Que.. R.I., S.C, Tex.. Va., Wash.. W.Va., and Wis.

The following add new state records for Alabama. Minnesota. Tennessee,

and Vermont. ALABAMA: 1 9, Montgomery, June 1947, H. R. Dodge

(USNM); 1 c5, Montgomery, June 13, 1947, H. R. Dodge (USNM); 1 9,

Montgomery, Dec. 8-12. 1946. rabbit viscera trap. G. E. Quinby (USNM).
MINNESOTA: 19, Olmstead Co., (MU); 1 9. Wabasha. May 24, 1941,

light trap, H. T. Peters (MU). TENNESSEE: 1 9 , Greenbriar, Great Smoky
Mt. National Park, May 16. 1970, W. J. Cloyd (PC). VERMONT: 1 9,

Laurel Lake, Jacksonville, Windham Co., June 8. 1973, in molasses trap,

GKP (PC); 3 9, Laurel Lake, Jacksonville, Windham Co.. May 23. 1976

HDP (PC). The following specimens from Georgia have been studied: I

(5, Atlanta, Nov. 26, 1946, P. W. Fattig (UGa); 3 9, Athens, April 12-26,

1969, in malaise trap, R. and J. Mathews (UGa); 6 d, Bogart, March 7,

1973. A. Lavallee (UGa); 2 9. Clark Co., GKP (PC); 1 9. Upper Falls,

Desoto St. Park, April 28, 1973. GKP (PC).

Hundreds of specimens, both in alcohol and mounted on points, were

collected in molasses traps in Atlanta, during the cool months from October

to June in the eight year period 1972-1979. None have been collected in

July. August, and September. The peak collections of males and females in

molasses traps (over 50 on March 29. 1974) were made on warm, sunny

days with little breeze and temperatures in the range of 10°C to 25°C. No
activity was observed when temperatures were below 10°C. One male was

collected in Atlanta. March 2. 1975 in a fish-baited trap. Two males and one

female were collected at Woodbury. New Jersey in a molasses trap. Feb.

29-March 2, 1976, GKP (PC). One male and one female were collected in

a molasses trap at the Briedenthal Reservation, Douglas Co, Kansas, Nov.

4-18, 1977, G. W. Byers(PC).
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Sxlvicola (Sxlvicola) fenestnilis (Scopoli)

Fig. 7

Tipida fenestralis Scopoli. 1761, Ent. Carn.. p. 322.

Recorded by Stone (1965) from Calif.. Conn., Idaho, Maine, Mass.. N.H..

N.J., N.Y., N.S., Ohio. Oreg., Pa.. Que., R.I., Wash., England. China.

Norway, Germany, and Sweden. The following represent the first collection

records from Vermont. VERMONT: 5 9. Laurel Lake, Jacksonville, Wind-

ham Co., June 8-12, 1973; 1 9, Halifax Gorge, Windham Co, May 26, 1974,

G. K. Pratt (PC).

The drawing of the male terminalia (Fig. 7) was made from two males in

the U.S. National Museum Collection with the following data: Ilwaco,

Wash., Aug. 27, 1927. A. L. Melander: Was (probably the state of Wash-

ington), J. M. Aldrich.

Sxlvicola subgenus Anisopus Meigen

Anisopus Meigen, 1803, Mag. f. Insectenkunde 2: 264. Type-species, ///.vc7/.v

Meigen (designated by Coquillett, 1910: 507) =fuscatiis (Fabricius). 1775.

Cell M, pointed at base, in cross-vein connecting M,+o at base (Fig. 2);

male terminalia with basal ring deeply concave ventrally; sternum 10 partial-

ly divided at tip into narrow fingerlike lobes; clasper function assumed by

filament of claspette (Stone, 1965) as shown in Figs. 3. 4, 5. Second segment

of palpus longer than enlarged 3rd segment (Fig. 9). This subgenus includes

in the Nearctic Region the type-species fuscatiis (Fabricius), punctatus

(Fabricius), and notialis Stone.

At various times in the past, information on these flies has been published

under the generic names Phiyne Meigen, 1800; Anisopus Meigen. 1803; and

Rhyphus Latreille. 1804.

Sxlvicola (Anisopus) fiiscatns (Fabricius)

Fig. 3

Tipula fuscatus Fabricius. 1775, Systema Entomologiae, p. 755.

Recorded by Stone (1965) from Alaska, N.H., N.Y.. N.C., Ont., and

Wash. The following specimen constitutes a new state record. VERMONT:
1 9. Laurel Lake. Jacksonville, Windham Co., July 10, 1973, G. K. and H.

D. Pratt, in molasses trap. The drawing of the male genitalia (Fig. 3) was

made from a specimen in the U.S. National Museum from Fairbanks, Alas-

ka. Aug. 21, 1945, C. E. Prince. #16.

Sxlvicola (Anisopus) notialis Stone

Fig. 5

Sxlvicola notialis Stone. 1965. Proc. Entomol. Soc. Wash. 67 (3): 150-151.

Holotype male from Dallas, Texas, in USNM.
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Recorded by Stone (1965) from Ark.. Fla.. La.. Tex., and Va. The fol-

lowing represent the first state records for Alabama. Georgia, and Kansas.

ALABAMA: I 6, Florence. Oct. 1946, H. R. Dodge (PC); 1 9. Montgom-

ery. Nov. 8-11. 1946. fly trap baited with feces. H. R. Dodge (USNM); 1

9. Montgomery. Dec. 8-12. 1946, G. E. Quinby. fly trap baited with rabbit

viscera (USNM); 1 d. Montgomery. Jan. 21. 1947 (PC); 2 9, Montgomery,

June 23, 1947, H. R. Dodge (PC. USNM); 1 d, Montgomery. June 13, 1947,

H. R. Dodge (USNM). GEORGIA: 30 9 , 6 d from molasses traps. Atlanta.

October to April 1972-1978 (none in warmer months) HDP (PC); 1 9. mo-

lasses trap. Big Creek at Old Lexington Road. Clarke Co.. April-May 1973.

GKP (PC); 1 (5. Savannah, privy trap. Dec. 1953. J. W. Kilpatrick. KAN-
SAS: 2 (5,8 9. Breidenthal Reservation, Douglas Co.. molasses trap. Nov.

4-18. 1977. G. W. Byers (PC); 1 9, New Orleans, LA, March 18. 1943,

light trap, D. G. Denning (MU).

Sylvicola (Anisopus) piinctatiis (Fabricius)

Fig. 4

Rhagio punctatus Fabricius. 1787. Mantissa Insect. 2: 333.

Rhyphus marginatus Say. 1823. J. Acad. Nat. Sci. Philad. 3: 27 (Synonymy

by Stone, i965: 149).

Recorded by Stone (1965) from Alta.. 111.. Ind.. Kans.. Maine. Md..

Mass.. Mich.. Mo.. N.B.. N.H., N.J., N.Y., Ont.. Pa.. Que.. R.I.. Vt..

Va., W.Va., Wis., England, France, Germany, and Sweden. The following

add new state records from Georgia, Minnesota, and Ohio. GEORGIA: 1

9, Ray's Corner, Oconee Co., Jan. 25, 1972, on windowpane, GKP (PC).

MINNESOTA: 1 9, Anoka Co., April 27. 1940, W. Connell, reared from

cow dung(MU); 1 d, Anoka Co. (MU); 2 9, Anoka Co. (MU); 1 d. Coon
Creek. April 25. 1936, A. B. Gurney, pupa skin attached. Emerged May 2,

1936 (MU); 5 d, Olmstead Co. (MU); 1 d, 1 9, Moose Lake, Carlton Co.

(MU); 1 9, Washington Co., St. Anthony Park (MU); 50 9,25 d, Wabasha,

light trap, H. T. Peters, May to October, 1940 and 1941 (MU, PC). OHIO:
1 d. Columbus, July 27, 1947, H. E. Milliron (MU). Additional specimens

studied include: 2 9, Cold Spring Harbor, L. L, New York, June 15, 1921,

S. H. Emerson (MU); 1 d, Ithaca, New York, at light, July 9, 1937, P.

Babiy (CU); 1 d, London, Ontario, Canada, June 30, 1956. W. W. Judd

(USNM); 1 d. Pa. State College, Pennsylvania, Oct. 15, 1956, S. W. Frost

(USNM); 2 d, 4 9. Laurel Lake, Jacksonville, Windham Co.. Vermont, in

molasses traps. May 23 to Sept. 19, 1975, HDP (PC); 2 d, 1 9, Woodbury,

New Jersey, Feb. 29-March 2, 1976, GKP (PC).

Collecting Techniques

Many males and females of S. punctatus and one female of S. alternatus

were collected in light traps at Wabasha, Minnesota. One S. notialis was
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10 LARVA
Fig. 10. Sylvicola altenniliis. pupa and larva. LR

ilia; HYP = hypopharynx; LA = labium.

labrum; MD = mandible; MX = max-

collected in a light trap at New Orleans. Louisiana. Three females of S.

altenuitus were collected in malaise traps at Athens. Georgia. Standard

CDC fly traps baited with dog manure or rabbit viscera caught male and

female S. notialis at Florence and Montgomery. Alabama, while one baited

with fish collected a male of S. alternatiis at Atlanta, Georgia. Some spec-

imens of the type-series of S. notialis were reared from cow manure at

Panama City. Florida. One female of S. punctcitiis was reared from cow

dung in Minnesota. Comstock (1947) reported collecting adults at sugar

baits.

The authors have developed a simple, new technique for trapping adult

Sylvicola, hereafter called a "'molasses trap.'" This trap was previously used
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Fig. 1 1. Molasses trap.

by Curt Dunn of the University of Georgia and John Bouseman of the IHinois

Natural History Survey (personal communication) who "got the idea to try

the traps from an article by A. B. Champlain and J. N. Knull (1932) and

... an article by S. W. Frost and H. Dietrich (1929)." The molasses trap

consists of a gallon plastic milk jug with half the sides cut away and the

bottom portion holding about an inch of molasses diluted one part to four

parts of water (Fig. 11). Females of all five Nearctic species of Sylvicola

have been collected in the molasses traps: S. cilternatus and 5. notialis in

Atlanta and Athens. Georgia; and S. cilternatus, S. fenestralis, S. fuscatus,

and 5. punctatus in Jacksonville, Vermont. Males of S. cilternatus were

collected in molasses traps in Atlanta, Georgia and Woodbury, New Jersey;

of S. notialis in Atlanta. Georgia; and of S. punctatus in Jacksonville, Ver-

mont. These traps yielded I to 50 specimens a day in areas where routine

sweeping with an insect net was unsuccessful in collecting a single speci-

men. The largest collection from a molasses trap was made on March 29,

1974. at Atlanta, Georgia when at least 50 males and females S. cilternatus

were collected.

Biology

Alexander ( 1919, 1942) noted that the immature stages ''occur in or near

decaying organic matter as in manure and fermenting sap." The best ac-
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count of the life history of Sylvicola known to the authors is that of Keihn
and Tate (1940). They summarized previous accounts, studied all stages and
described the eggs, larvae, and pupae of Ani.sopn.s, now Sylvicola, fencs-

tralis and punctatiis. Their account of the life history, larvae, and pupae is

similar to that of a small series of S. altenmtus reared in Atlanta. Georgia
described below.

Beginning March 11, 1974, live adults of S. altematus taken from a mo-
lasses trap were placed in water to remove the molasses and then transferred

to paper toweling in glass jars. Some females laid masses of 12 to 40 eggs

on apple wedges an inch or two long, sometimes within six hours after being

collected. None of these egg masses laid on apple wedges above the water

level hatched. On March 29, when the largest collection was made from the

molasses trap, at least 20 adults were transferred to paper toweling. At 12:30

PM, one pair was observed mating in the jar, male and female facing in

opposite directions in the fashion of Cule.x pipiens Linnaeus. They remained
/// copula for 40 minutes, until 1:10 PM in a room with temperature about

20°C. None of these eggs hatched, possibly because the eggs were not in

contact with water. In another jar, females were introduced on April 5.

Some of the apple wedges were left floating in water amid a mass of soft

facial tissue. On May 4, small larvae were seen swimming in a serpentine

manner. Subsequently larvae of three sizes were found and some were pre-

served in alcohol or mounted on slides. The smallest larvae, which may be

Stage II. averaged 6 mm; the middle sized larvae, which may be Stage III,

averaged 9-10 mm; and the largest, possibly Stage IV, averaged 1 1-12 mm.
The largest larvae migrated from the slimy apple wedges to drier parts of

the facial tissue projecting above the water surface in the jar beginning May
5 and 6, and began to pupate May 9 and 10. Adults emerged five to six days

later. A total of nine adults were successfully reared. Thus, at room tem-

perature of about 20°C in Atlanta, Ga., the life cycle was completed in four

to five weeks.

Larval Taxonomy

The live larva of S. altematus is mottled pinkish purple, with five anal

gills, and conspicuous soft membrane between the body segments. The an-

tennae are very short. The ventral surface of the head has short rows of

very fine microsetae (no basal socket is present, as in true setae) as shown
in the drawing in Keilin and Tate (1940) or James (1948). The larva has a

"transparent shield-shaped area on the eighth abdominal segment" labeled

an. s. in figs. 17, 31, and 32 of Keilin and Tate (1940), which is also illus-

trated in Smith and Taylor ( 1966) and Zumpt ( 1965). This structure is labeled

"perianal shield" in Fig. 10, following the terminology of James (1948). The
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perianal shield and the five fleshy lobes at the tip of the body may furnish

useful taxonomic characters for separating Sylvicola larvae from those of

most other Nematocera.

The larva of S. altenuitus closely resembles those of S. fenestraUs and

S. punctatus described and illustrated in detail by Keilin and Tate (1940).

The full-grown larva is 1 1 to 12 mm long, with a small, well-sclerotized

head, three thoracic segments, and eight, similar abdominal segments, and

two narrow, tapering terminal segments. There are broad bands of inter-

segmental membrane connecting the head, thoracic, and first eight abdom-

inal segments so that the larva appears to have 25 segments as shown in

Fig. 10.

The head is not as wide as the thoracic segments. It has a broadly

V-shaped, dark, posterior margin with two toothlike thickenings ventrally

not shown in Keilin and Tate's fig. 16 illustration of the head of S. fenes-

traUs. The antenna is short, about as long as wide, and bears two sensory

pores. "The presence of two bell-shaped sensory vesicles (on the antenna)

is a curious character which appears to be unique amongst dipterous lar-

vae." (Keilin and Tate, 1940, p. 47). Each mandible is two-segmented, the

outer segment with two curved teeth and tufts of curved hairs apically, and

the basal segment with a conspicuous curved tooth on the inner margin.

The three thoracic segments are pinkish purple with two large, circular,

lighter areas on the ventral side of each segment. The respiratory system is

amphipneustic. Each anterior spiracle has three openings. The two bean-

shaped posterior spiracles have about two dozen (23 to 26) tiny openings

and are located at the tip of the body between five fleshy lobes. Two tracheal

trunks extend anteriorly internally from the spiracles to about the seventh

segment, but are less evident further forward. The first eight abdominal

segments are similar, but the last two segments are smaller and taper mark-

edly. There is a translucent, shield-shaped saddle partially encircling the

eighth segment, which is labeled perianal shield in Fig. 10.

Description of the Pupa

The pupa is about 8 mm long. The wing sheaths enclose the three pairs

of leg sheaths. The respiratory horns, or spiracle, appear hemispheric and

have narrow bandlike opening across the middle. The abdomen has ten

segments. The second to seventh abdominal segments are similar. Each has

a ring of small denticles of various sizes near the posterior border and

several larger spiniform setae, and six larger spiniform setae, two on each

side and two near the mid ventral surface. The eighth segment has a single

row of eight denticles flanked by two spiniform setae and two stout spines

on each side. The tenth segment has two terminal spines and a definite

concavity between them.
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species. For the Americas, 40 species, including 20 new species, are in-

cluded in the key; descriptions are given for the new species; and new syn-

onymy is given for two species.

Separate lists of the plant genera used as hosts by Urophora species of the

two regions are given. There is an index to the genera of insects and host

plants and to the species of Urophora discussed.

This publication is available for $2.00 and can be ordered from the Custo-

dian, Entomological Society of Washington, 7f Department of Entomology,

Smithsonian Institution, Washington, D.C. 20560.
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NOTES OF AMERICAN ARADINAE (HEMIPTERA: ARADIDAE)

Nicholas A. Kormilev

Research Associate in Entomology, Bernice P. Bishop Museum, Hono-
lulu, Hawaii 96818; mailing address: 8405 89th Street, Woodhaven, New
York 11421.

Abstract.—Five new taxa are proposed: AracJiolns chemsaki, n.sp. (Mex-
ico); Aradus granuliger, n.sp. (Mexico); A. testaceus, n.sp. (Mexico); A.

brevicornis, n.sp. (California); and A. occidentalism n.sp. (Washington). The
female of Aradiolus paradoxus Kormilev is described, and the position of

the genus Aradiolus Kormilev is discussed.

By the kind offices of Dr. John A. Chemsak, University of California,

Berkeley, I had the privilege of studying the Aradidae under his care, for

which I express my sincere gratitude.

Until a few years ago, the subfamily Aradinae had a single, worldwide

genus, Aradus Fabricius, with about 200 species. Most of these species are

distributed in the temperate and colder areas of the Palaearctic and Nearctic

Regions. In the tropical and subtropical areas of the Neotropical. Oriental,

Australian, and Ethiopian Regions the number of species is greatly reduced,

and, with exception of a few species, they are represented only by the

'^luguhris group" which are very good flyers.

Some species of Aradus show more or less developed brachypterism and

some stenopterism, but real apterous species are not known.
In 1967 I had the privilege of studying aradid collections at the Los An-

geles County Museum of Natural History. Among other specimens of ar-

adids, I found a fully developed male of an apterous species which had all

characteristics of an Aradus, but the wings. Besides, this specimen had

curious projections on the lateral sides of pro-, meso-, and metanotum,

similar to those of the genus Trctocoris Usinger and Matsuda, (Chinamyer-

sinae). As the characters of Aradus prevailed, I put it into the Aradinae,

and named it Aradiolus Kormilev.

All measurements in this paper were taken with micromillimeter eyepiece,

25 units = 1 mm. In ratios, the first figure represents the length and the

second the width of measured portion.
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Genus Anidiolus Kormilev

Arculiolu.s Kormilev. 1967: 2.

This genus was established for a single male from Mexico, Oaxaca. It has

a curious mixture of characters from two different subfamilies, Aradinae

and Chinamyersinae. The ventral side of the body and genital segments are

similar to Aradus, but the head, though of general Aradus shape, has dis-

tinct preocular tubercles as in Tretocoris Usinger and Matsuda, and the

pro-, meso-, and metanotum are of the Tretocoris type. The labium is placed

into a labial groove as in Aradus, and the metathoracic scent gland openings

are not visible, probably concealed in the sockets of the hind coxae. The

trochanters are fused with the femora as in Aradus, and the male genitalia

are open from above us in Aradus.

Taking into consideration all these characters, I put this genus into the

Aradinae.

Aradiolus paradoxus Kormilev

Fig. 1

Aradiolus paradoxus Kormilev, 1967: 4.

Female.—Ovate, much larger than male and more rounded laterally. Ter-

gum VIII subtrapezoidal, with round hole in middle; genital lobes short and

not contiguous.

Measurements: Head 48:43, relative length of antennal segments I to IV

are: 11:39:24:10; pronotum 15:67; mesonotum width 90; metanotum width

100; abdomen 158:135 across segment IV; width of tergum VIII 52. Total

length, 10.12 mm; width of pronotum 2.68 mm; width of abodmen 5.40 mm.
Color: Red-brown, partially infuscate.

Allotype 9 , Mexico, Oaxaca, La Ventana, 8 mi N; 20. VII. 1963; J. Doyen
leg; deposited at UCB-AES. Two 6 and 6 nymphs, same locality and date.

At the same collection and collection of the author.

Aradiolus clw/nsaki Kormilev, NEW SPECIES
Figs. 2-3

Male.—Elongate ovate; anterior process of head and antennal segments

II and III covered with short, encrusted hairs, much shorter than in A.

paradoxus Kormilev.

Head: Shorter than its width across eyes (37:55); anterior process

rounded anteriorly, reaching basal '4 of antennal segment II; antenniferous

tubercles acute, slightly diverging; eyes globose and slightly pedunculate,

placed near hind border of head; between eyes and antenniferous tubercles

are placed 2(1 + 1) strong, acute teeth; vertex with V-shaped rows of gran-

ules, depressed laterad of them. Antennae 1.63x as long as width of head

across eyes; antennal segment I tapering toward base; II cylindrical, but
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Fig. 1, Aradiolus paradoxus. Figs. 2-3. A. chemsaki. Figs. 4-6, AraJus graiuilif^n-r. Fig.

7. A. testaceiis. Fig. 8, A. hrevicornis. Fig. 9, A. (ucidentali.s. 1-2. Tip of female abdomen

from above. 3, Left exterior border of female pro-, meso-, and metanotum. 4, Tip of male

abdomen from above. 5, Left half of male pronotum and scutellum. 6. Left half of female

pronotum and scutellum. 7-9, Pronotum and scutellum of males.

encrusted hairs make it look fusiform; III cylindrical: IV obovate; relative

lengths of antennal segments I to IV are: 9:22:17:9. Labium arising from

open labial atrium, produced beyond front border of mesosternum; labial

groove distinct, open posteriorly.
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Fronotn/n: Short and wide (11:45): collar thin, fused with disc; antero-

lateral borders finely denticulate, then with 2 bigger blunt teeth, strongly

diverging; posterolateral borders slightly sinuate, then convex; hind border

slightly convex; disc with V-shaped semiobliterated ridges, flanked by 2 (1

-I- 1) triangular, calloused spots, and further laterad by 2 ( 1 + 1) semiobliter-

ated ridges. Pronotum separated from mesonotum by a deep transverse

sulcus.

Mi'sonotiiiu: Short and wide (6:53); middle of mesonotum occupied by

cordate median plate, depressed medially. Lateral borders produced into 2

(1 + 1) triangular processes, incised on top. Hind border produced back-

ward medially and separated from metanotum by sulcus.

Metanotiim: Short and wide (4:57), semifused with tergum I posteriorly;

lateral borders with similar triangular processes, but slightly larger.

Ahdonwn: Ovate, longer than its maximum width across segment IV

(85:75). Tergum I narrower than tergum II and semifused with the latter,

which is placed on lower level. Central dorsal plate consisting of terga III

to VI, completely fused medially, but separated laterally. Disc is raised

medially; median ridge is higher on terga III and VI; laterad of median ridge

with 4 (2 + 2) rows of large, round, calloused spots and further laterad with

2(1 + 1) rows of smaller, round spots. Central dorsal plate fused with con-

nexivum laterally, the latter placed at a lower level. Front border of central

dorsal plate straight and hind border roundly cut out medially in both sexes.

Lateral borders of connexiva II to IV granulate, denticulate on V to VII.

Tergum VII with arcuate front border and deeply sinuate hind border. Hy-

popygium open from above like in Aradus\ genital lobes large, flat, contig-

uous at their front borders and with a tooth in middle of posterolateral

border. Spiracles II to VII ventral, placed far from margin and nearer to

front border, lateral and visible from above on genital lobes.

Legs: Trochanters fused with femora; the latter fusiform, with dense

setigerous granulation; setae very short. Tibiae cylindrical; fore tibiae with

a small comb, flanked by 2 (1 + 1) stiff setae, subapically. Tarsi biseg-

mented, without arolia.

Female.—Similar to male, but larger and more ovate. Genital segment

similar to Aradus and pushed to ventral side, covered from above by tergum

VIII and lobes. Tergum VIII flat, covex anteriorly and truncate posteriorly;

lobes large, contiguous anteriorly and gaping posteriorly; their exterior bor-

ders cut out, forming teeth.

Color: Dark brown.

Measurements: Head 40:37; relative length of antennal segments I to IV

are: 10:25:18:10.5; pronotum 12:51; mesonotum 15:65; metanotum 6:67; ab-

domen 110:100; width of tergum VIII across lobes 42. Total length: 6—
6.00, 9—7.60 mm; width of pronotum: d— 1.80, 9—2.04 mm; width of

abdomen: (5—3.00, 9—4.00 mm.
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Types.—Holotype, d, Mexico, San Cristobal, 35 mi E of Chiapas; 26.

VII. 1957; J. A. Chemsak and B. J. Rannels leg.; deposited at UCB-AES.
Allotype, 9, same locality and collectors, 23. VII. 1957; same collection.

Remarks.— It is a pleasure to dedicate this curious species to Dr. John

A. Chemsak who collected it.

Aradiohis chemsaki is much smaller than A. paradoxus, the encrusted

bristles on antennal segments II and III are shorter; and the triangular pro-

cesses on the lateral borders of the pro-, meso-, and metanotum are smaller

and incised apically. Genital segments in males are similar, but in the fe-

males different (see drawings).

Genus Aradus Fabricius

Aradiis Fabricius, 1803: 116.

Aradus granuliger Kormilev, NEW SPECIES
Figs. 4-6

Male.—Elongate subtriangular; head, pronotum. corium, tergum. ster-

num, and venter densely covered with scalelike granulation. Stenopterous.

Head: Longer than its width across eyes (45:37). Anterior process long,

with parallel sides, covered with dense, erect, encrusted bristles, reaching

basal '/; of antennal segment II; antenniferous tubercles acute, reaching -3<4

of antennal segment I, their lateral teeth distinct; preocular teeth also dis-

tinct, acute; postocular teeth long, subacute and diverging. Eyes reniform

and slightly pedunculate. Vertex with a deep, semicircular depression. An-

tennae thicker than fore femora (7:5); antennal segment I cylindrical, round-

ed at base; II slightly tapering toward base; III cylindrical; IV fusiform; rela-

tive length of antennal segments I to IV are: 10:35:25:13. Labium reaching

apical '4 of mesosternum.

Pronotum: Much shorter than wide (20:61); anterior angles cylindrical,

directed sideways; lateral borders semicircular, crenulate. Carinae partially

concealed by dense granulation; inner carinae parallel, not reaching hind

border of disc, flanked by 2 (1 + 1) curved, black callosities; other carinae

semiobliterated.

SvutcUum: Subpentagonal. longer than its basal width (32:25), flattened

on disc and raised at lateral borders.

Hemelytra: Stenopterous, reaching genital lobes; corium expanded and

rounded at base, then much narrowed, reaching '/2 of connexivum IV. Mem-
brane narrow at base, enlarged and rounded apically; veins of membrane
parallel.

Abdomen: Subtrapezoidal. longer than its maximum width across seg-

ment V ( 100:96). Lateral borders diverging from II to V, forming right angle

at VI and rounded at VII; posteroexterior angles progressively protruding.
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rounded at V to VII. Genital lobes large, cut out apically. contiguous an-

teriorly, then diverging.

Female.—Ovate, much larger than male. Hemelytra with abbreviated

membrane, reaching Vi of tergum VI. Lateral borders of pronotum with I

tooth anteriorly and with 5 progressively diminishing teeth laterally. Discs

of connexiva more depressed than in male; exterior borders of connexiva

straight from II to V, slightly sinuate on VI and VII. Tergum VIII subtrian-

gular, disc depressed, genital lobes small, subtriangular, cut out postero-

laterally, separated from each other.

Color: Brown to red-brown, but granulation is ocher; femora sub-

apically and tibiae with base and two rings pale. Tergum of 9 reddish me-

dially.

Measurements: Head 50:43; relative length of antennal segments I to II

(III and IV are missing) are: 12:38:-:-; pronotum 32:90; scutellum 42:30;

abdomen 148:135. Total leni^th: 6—7.88, 9— 10.20 mm; width of pronotum:

c?—2.44, 9—3.60 mm; width of abdomen: (5—3.84, 9—5.40 mm.
Types.—Holotype, (5, Mexico, 20 mi N of El Lemon, 10.XL 1946; E. C.

Van Dyke leg.; deposited at UCB-AES. Allotype, 9, Mexico, Tomazun-
chale, 6.1.1941; G. E. Bohart leg.; same collection.

Remarks.

—

Aradus granitliger runs in Parshley's key to North American

Aradiis species (1921: 23) to A. fuscomaculatus Stal but is larger, the an-

tenniferous tubercles have distinct lateral teeth, the postocular area is den-

tiform, antennal segment II is much longer than the distance between the

eyes (35:25), and the labium is shorter, reaching the apical one-fourth of the

mesosternum.

Aradus testaceus Kormilev, NEW SPECIES
Fig. 7

Male.—Elongate ovate; basolateral borders of hemelytra only slightly ex-

panded, slightly wider than pronotum (50:47).

Head: Longer than its width across eyes (27:23.5); anterior process with

parallel sides, rounded anteriorly, reaching V2 of antennal segment II; an-

tenniferous tubercles acute, without lateral tooth, reaching Va of antennal

segment I. Eyes subglobose, but not pedunculated; preocular teeth small,

but distinct; postocular teeth also small. Vertex very finely granulate. An-

tennae thin, longer than head (34.5:27); antennal segment I cylindrical,

rounded at base; II subcylindrical, slightly enlarged apically. III sybcylindri-

cal, tapering toward base; IV fusiform; relative length of antennal segments

1 to IV are: 4:14.5:8:8. Labium reaching front border of fore coxae.

Pronotum: Shorter than its maximum width (20:47); collar raised and

granulate: lateral borders denticulate, almost straight anteriorly, then evenly

rounded; hind border sinuate. All carinae parallel on hind disc, inner and
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middle carinae converging on fore disc; the latter strongly raised; interlobal

depression deep; hind disc raising backward.

ScuteUiim: Triangular, longer than its basal width (25:21); disc de-

pressed at base, then transversely raised, depressed again on apical 'Vs;

lateral borders raised.

Henu'lytni: Reaching apex of genital lobes; corium produced beyond
front border of connexivum VI; its basolateral border moderately expanded;
some veins granulate.

Abdomen: Ovate, slightly narrower than pronotum (46:47); lateral bor-

ders rounded; posteroexterior angles of connexiva barely protruding. Ster-

num VI -/?, as long as sternum VII medially. Genital lobes evenly rounded
posteriorly, contiguous.

Color: Testaceous, partially pale yellow; antennal segment I and tips of

II and III whitish; IV infuscate. Pronotum paler at expanded borders and
between carinae; lateral borders of scutellum white at middle; basolateral

expansions of corium yellow; membrane white mottled with brown; femora
whitish at base and on lower side; tibiae yellow apically.

Measurements: Total length 5.30 mm; width of pronotum 1.88 mm;
width of abdomen 1.84 mm.
Type.—Holotype, d, Mexico, D.F., 15 mi S of Guarda; 14. XI. 1946; E.

S. Ross leg. Deposited at UCB-AES.
Remarks.

—

A. testaeeus runs in Parshley's (1921) key to A. persimilis

Van Duzee, but differs by the following: Smaller size; lateral teeth absent;

antennae shorter than head and pronotum together (34.5:47); and antennal

segment II as long as distance between eyes.

Aradiis hrevieornis Kormilev, NEW SPECIES
Fig. 8

Male.—Elongate ovate; antennae very short, only 1.17x as long as width

of head across eyes. Stenopterous.

Head: Slightly shorter than its width across eyes (21:23); anterior pro-

cess with parallel sides, rounded anteriorly, reaching basal Vj, of antennal

segment II; antenniferous tubercles short, acute; lateral teeth absent. Eyes
globose, subpedunculate; preocular tubercles small and blunt; postocular

tubercles absent. Vertex 2(1 + 1) deeply depressed, depressions connected

posteriorly. Antennae strong; antennal segment I cylindrical, rounded at

base; II and III clavate; IV fusiform. Labium reaching '2 of prosternum.

Pronotum: Three x shorter than its maximum width (12:35); front bor-

der sinuate, collar obsolete; anterior angles rounded and produced forward;

lateral borders straight, then evenly rounded, maximum width of pronotum
behind middle; hind border deeply sinuate. Inner carinae distinct, others

somewhat obsolete.



106 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

Scutc'Uum: Triangular, flat, longer than its basal width (20:15); lateral

borders slightly reflexed, apex rounded; disc flat, granulate.

Hcnii'lytra: Reaching front border of genital lobes; corium roundly ex-

panded and reflexed at base, wider than pronotum, reaching beyond front

border of connexivum V. Membrane narrow at basal %, then roundly ex-

panded.

Abdomen: Ovate, longer than its maximum width across segment V
(57:50); lateral borders parallel at III, then roundly expanded, becoming

arcuate. Posteroexterior angles of connexiva II to V not protruding; VI

protruding; VII angularly rounded; genital lobes rounded posteriorly, their

inner margins straight and contiguous. Sternum VI Vi as long as VII medi-

ally.

Color: Brown; base of head with transverse yellow streak; posterior

border of tergum III orange red; labium and legs yellow brown.

Measurements: Total length 4.40 mm; width of pronotum 1.40 mm;
width of abdomen 2.00 mm.
Type.—Holotype, 6, U.S.A., California, Peaceful Valley, 26. VIII; Cor-

keul leg.; deposited at UCB-AES.
Remarks.

—

A. hrevicornis runs in Parshley's key to A. borealis Heide-

mann but differs by the following: Much shorter antennae; antennal segment

II half as long as distance between eyes; much shorter labium reaching half

of prosternum; and different coloration.

Aradiis occidentaUs Kormilev, NEW SPECIES
Fig. 9

Male.—Elongate, with parallel sides; lateral borders of pronotum very

finely granulate.

Head: Longer than its width across eyes (25:23); anterior process with

parallel sides, reaching basal Vr, of antennal segment II; antenniferous tu-

bercles acute, reaching Vi of antennal segment I; lateral tooth absent; pre-

ocular teeth blunt; postocular teeth absent. Eyes globose. Vertex with 2 (1

-I- 1) deep depressions and with curved white line behind them. Antennae

stout, slightly thicker than front femora; antennal segment I cylindrical,

rounded at base; II cylindrical, attenuated at base; III slightly depressed;

IV fusiform; relative lengths of antennal segments I to IV are: 6:21:11.5:9.

Labium slightly produced beyond front border of mesosternum.

Pronotum: Less than Vz as long as its maximum width (20:42); anterior

angles not protruding; lateral borders slightly sinuate, then evenly arcuate;

hind border sinuate medially. Fore disc with 2(1-1-1) curved calloused

spots; hind disc transversely rugose between carinae; inner and middle ca-

rinae parallel between themselves.

Scutellum: Triangular, longer than its basal width (27: 17); lateral borders
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high, parallel at base, then straight and converging; apex narrowly rounded.

Disc raised at base, then depressed and transversely rugose.

Hemelytra: Reaching apex of genital lobes. Corium reaching beyond
front border of connexivum VI; all veins raised.

Abdomen: Longer than wide (50:48); lateral borders parallel, then

rounded; posteroexterior angles of connexiva not protruding, PE-VII acute.

Sternum VI slightly shorter than VII. Genital lobes contiguous, forming

round hole in middle.

Color: Black; antennal segment III white, legs brown, membrane black.

Measurements: Total length 4.96 mm; width of pronotum 1.68 mm;
width of abdomen 1.92 mm.
Type.—Holotype, c?, U.S.A., Washington, Puyallup, 17. V. 1934; Wm. W.

Baker leg.; deposited at UCB-AES.
Remarks.

—

Aradus occidentalis is related to A. penninf^toni Drake from

South America and is similar to it, but it may be separated by: Antennal

segment II cylindrical (depressed in A. penningtoni); and antennae rela-

tively longer, 2x as long as width of head across eyes (1.55x in A. pen-

ningtoni).

Literature Cited

Fabricius, J. C. 1803. Systema Rhyngotorum. Brunsvigae. 314 pp.

Kormilev, N. A. 1967. A new apterous genus and species of Aradinae from Mexico (Hemip-

tera-Heteroptera, Aradidae). Los Ang. Cty. Mus. Contrib. Sci. 122: 1-4.

Parshley, H. M. 1921. Essay on the American species o^ Arcuius (Hemiptera). Trans. Am.
Entomol. Soc. 47: 1-106.



PROC. ENTOMOL. SOC. WASH.
82(1). 1980. pp. 108-116

A NEW SPECIES OF MIDGE OF THE GENUS FORCIPOMYIA
MEIGEN (DIPTERA: CERATOPOGONIDAE) FROM

NORTH AMERICA'

Paul G. Bvstrak and Donald H. Messersmith

Department of Entomology, University of Maryland. College Park, Mary-

land 20742.

Ahstnut.—A new species of biting midge, Forcipomyia pinicola, n.sp.,

was discovered under the bark of dead trees. Records of this species indicate

it is found throughout the eastern United States and Canada. It is most

closely related to the widespread F. bipunctata (Linnaeus).

While collecting immature ceratopogonids the following new species was

obtained from the bark of dead trees. For an explanation of adult terminol-

ogy see Wirth and Messersmith (1971); for immature terminology see Saun-

ders (1924). Measurements were obtained in the manner proposed by Chan
and LeRoux (1965). All proportions are actual measurements expressed in

microns.

We thank Dr. Willis W. Wirth of the Systematic Entomology Laboratory,

U.S.D.A., for his advice on the taxonomic status of this species and for

providing additional specimens from the collection of the National Museum
of Natural History (USNM). We also thank William L. Grogan of Salisbury

State College, Salisbury, Maryland for critically reviewing this manuscript

and making many helpful suggestions.

All specimens are mounted in phenol-balsam on microscope slides after

the manner of Wirth and Marston (1968). Types of this new species will be

deposited in the USNM; paratypes will be deposited in the Canadian Na-

tional Collection (CNC), Ottawa; British Museum (Natural History), Lon-

don; Florida State Collection of Arthropods, Gainesville; and California

Academy of Sciences (CAS), San Francisco.

' Scientific Article No. A2.'^86. Contribution No. 5625 of the Maryland Agriciiitiiral Experi-

ment Station, Department of Entomology, University of Maryland.
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Forcipomyia {Forcipomyia) pinicola

Bystrak and Messersmith, NEW SPECIES
Figs. 1-3

Diagnosis.—A medium sized Fonipoiuyia (Forcipomyia) most closely

related to F. hipiinctata (L.) but differing from that species by the following

combination of characters: Female with wing unadorned; lanceolate scales

on all tibiae: male genitalia with narrow, deep, caudomedian notch on 9th

sternum: pupa with long dorsal abdominal processes; larva with branched

/, //, and V hairs on head.

Egg.—Shaped as illustrated (Fig. 10.

Larva.—Length (4th instar) 3.9 mm. Body a milky, nearly transparent

color; except for sclerotized head. Antenna 2-segmented, short and clear;

p hair narrow hastate, q hair half hastate; both about same length as an-

tenna, /, //, and V hairs branched (Fig. Ic). Prothoracic pseudopod biramous

(Fig. le), split for nearly entire length; with 5 medioventral, sclerotized

hooks on each side. Body segments (Fig. Id) with a hairs about as long as

p hairs of head, broadly hastate in shape, completely clear and with blade

as long as stem; h hairs over twice length a hairs, densely setose; the d

about as long as a and the c about Wix as long as the a. Caudum (Fig. Ig)

small, anal blood gills short and blunt, appearing slightly bifid. Anal pseu-

dopod with double row of sclerotized hooks, 8 smaller anterior and 8 larger

posterior ones.

Pupa.—Retains larval exuviae. Thorax (Fig. la) with 3 pairs of cuticular

spines, and a pair of posterior rounded tubercles. The anterior pair bear a

short terminal seta and are setose. Prothoracic horn (Fig. lb) small, with

16-17 lateral spiracular papillae and a reticulated dorsal surface. Abdominal

segments 2-4 with slight lateral spines and large, setose dorsal processes;

remainder of abdomen bare. Terminal processes appressed in male.

Female.—Wing length 1.1 (0.97-1.2, n = 11) mm; width 0.45 (0.42-0.48,

n = 11) mm. Antennal length 0.64 (0.59-0.67, n - 10) mm.
Head: Brown, with coarse decumbent setae. Eyes black, contiguous.

Frontal sclerite indistinct, pointed medially. Mouth parts brown, with lighter

medial band. No mandibular teeth visible, labrum with stiff bristles along

lateral edges and at tip. Palpus (Fig. 2a) yellow brown, 3rd segment swollen

basally, bearing a large (12 /x avg. diameter), deep, round sclerotized pit

containing about 17 capitate sensilla. Palpal ratio 2.33 (2.00-2.64, n = 10);

4th and 5th segments about equal and appearing fused: palpal proportions

25-40-79-36. Antenna (Fig. 20 yellow brown, with short, sparse verticils;

basal 8 flagellomeres stout vasiform, with 2 large trichoid tubelike sensilla

and a varying number of trichoid and trichoid hornlike sensilla; distal 5

flagellomeres each only slightly longer than basal 8, without trichoid tubelike

sensilla but with more numerous trichoid sensilla; apical papilla bearing 2
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Fig. 1. Fonipomyici pinicola. immature stages, a. Pupa, b. Pupal prothoracic horn.

Larval head, d. Larval body segment, e, Prothorax of larvae, f. Egg. g. Larval caudum.

small sensilla; antennal proportions 52-43-45-45-47-43-43-43-49-49-52-49-79;

antennal ratio 0.77 (0.74-0.82, n = 10).

Thorax: Brown, except for dorsal part of pleura, which is yellow. Legs

light brown, with coarse brown setae, hind tibial comb (Fig. 2b) with 7 stout

setae and a setose tibial spur; all tibia bear lanceolate scales (Fig. 2c), with

2 on each fore tibia, 3 on each mid tibia, and 4 or 5 on each hind tibia, these

scales averaging 25 fx in length; prothoracic tarsal ratio 1.31 (1.20-1.44,

n = 1 1), mesothoracic tarsal ratio 1.06 (0.97-1.13, n = 1 1), metathoracic tar-

sal ratio 1.03 (0.95-1.18, n = 11); claws (Fig. 2i) equal, simple, strongly

curved. Wing (Fig. 2e) unadorned, densely covered with dark, decumbent
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Fig. 2. Forcipoiiiyid pinicola. female, a. Palpus, b. Hind tibial comb, c. Tibial scales, d.

Wing radial cells, e. Wing, f. Antenna, g. Spermathecae. h. Terminal sternites. i. Tarsal claws.
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'^;:

Fig. 3. Forcipoinyid pinicold. male, a. Palpus, b. Antenna, c. Genitalia, d. Wing radial

cells, e. Wing.

macrotrichia; macrotrichia of radial area suberect and darker; 1st radial cell

obliterated, 2nd small (Fig. 2d); costal ratio 0.48 (0.44-0.50, n = 11). Halter

translucent.

Ahdoincn: Golden brown, with dense covering of brown setae; pleura

yellow, dorsal glands present. Two equal or slightly subequal, weakly scler-

otized, ellipsoid spermathecae (Fig. 2g); averaging 101 x 54 /x and 90 x 49
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IX. Caudal edge of 8th sternum (Fig. 2h) with deep V-shaped concavity; 9th

sternum darkly sclerotized and rounded; 10th sternum with 1 pair of large

terminal setae; cerci yellow.

Male.—Wing length 1.2(1.1-1.3. n = 10) mm; width 0.40 (0.39-0.42. n =

10) mm. Antennal length 0.82 (0.74-0.89, n = 10) mm.
Head: Brown, with coarse setae on vertex. Eyes black. Palpus (Fig. 3a)

light brown; 3rd segment swollen, with deep, round sclerotized pit contain-

ing 7-9 capitate sensilla; palpal ratio 2.76 (2.58-3.08, n = 10); palpal pro-

portions 27-43-81-38-36. Antenna (Fig. 3b) light brown, with light brown

plume reaching to base of 15th segment; basal flagellomeres subspherical,

narrower distally, the 5th to 8th fused together; distal 4 flagellomeres elon-

gate; the 1 1th with scattered coarse setae; the 12th with a single coarse seta

and numerous trichoid sensilla; the 13th with numerous trichoid and trichoid

tubelike sensilla and a bifid apical papilla lacking verticils; antennal propor-

tions 72-45-43-40-36-38-38-45-45-157-92-67-115; antennal ratio 1.1 (0.98-1.1,

n =10).

Thorax: As in female, with usual differences. Legs without scales.

Claws bifid. Prothoracic tarsal ratio 1.10 (1.00-1.24, n = 9); mesothoracic

tarsal ratio 0.87 (0.81-0.94, n = 10); metathoracic tarsal ratio 0.91 (0.86-

0.98, n = 10). Macrotrichia of wing shorter, lighter and less dense than those

of female. First radial cell obliterated, 2nd nearly closed (Fig. 3d). Costal

ratio 0.40 (0.39-0.42, n = 10).

Abdomen: Colored as in female. Genitalia as in Fig. 3c, 9th sternum

small, bowl shaped, with a narrow, deep, caudomedian notch; caudal edge

apparently hyaline. Ninth tergum elongate, with sclerotized caudal edge and

bearing a clear flap with a dorsolateral seta on each side. Parameres slender

and long, arising from widely separated bases. Aedeagus large and indis-

tinct; with a sclerotized base and basal flanges; distal portion with cleft tip.

Distribution.—Eastern North America, Quebec to Florida.

Types.—Holotype, 6, allotype, 9, collected on the Fisher property.

Brock Bridge Road, Laurel, Anne Arundel County, Maryland; USNM Type

no. 72226; collected from a dead shortleaf pine as larvae on 24 March 1973.

Topoparatypes 5 larvae, 5 pupae, 5 c?, 10 9 . Paratypes (collected by senior

author unless otherwise noted) 58 9 , 54 d as follows. CONNECTICUT:
Tolland Co., Storrs, July 1953, F. B. Lewis, 1 9. FLORIDA: Alachua Co.,

Gainesville, Chantilly Acres, 19 April 1967, F. S. Blanton, 1 9 ; Indian River

Co., Fellsmere, 17 March 1956, no collector listed, 4 d, 4 9; Liberty Co..

Torreya St. Pk., 22 April 1967, W. W. Wirth, 1 c?, 1 9. MARYLAND:
Anne Arundel Co., Odenton, 26 Oct. 1969, 1 d, 1 9 reared; 2 Nov. 1969,

2 c?, 3 9 reared; 29 Nov. 1969, 2 c^ , 4 9 reared; 30 Nov. 1969, 5 d , 3 9

reared; 18 Jan 1970, 2 (5, 3 9 reared; 22 Feb. 1970, I 6 reared; 8 March

1970, 1 9 reared; 17 March 1970, 1 d, 1 9 reared; Montgomery Co., Forest

Glen, W. W. Wirth, light trap, 15 April 1967, 1 9; 19 April 1968. 1 d , 1
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9; 4 May 1968, 1 9 ; 28 July 1966, 1 9 ; 20 Aug. 1966, 1 d ; Prince Georges

Co., College Park, University Golf Course, G. L. Williams, 13 March 1970,

1 9 reared; Glen Dale, hospital grounds. 24 Oct. 1969, 8 d, 6 9 reared;

Somerset Co., Marion, Irish Grove Wildlife Sanctuary, 31 March 1970, 9

d, 3 9 reared. VIRGINIA: Fairfax Co., Falls Church, Holmes Run, W. W.

Wirth, light trap, 22 Aug. 1960, 1 d; 4 Sept. 1960, 1 d , 1 9 ; 5 Sept. 1961,

3 9 ; 8 Sept. 1960, 1 9 ; 12 Sept. 1960, 1 d , 1 9 ; 22 Sept. 1961 , 1 d ; 3 Oct.

1961, 1 9; 17 Oct. 1960, 1 d; Warren Co., Shenandoah Farms, 25 Feb.,

1973, 6 larvae, 2 pupae, 11 d. 13 9 reared. QUEBEC: Hull, malaise trap,

10 Aug. 1965, 1 9.

Biology.—This species is a common, occasionally abundant, resident of

the oak-pine forests of the middle Atlantic states. Larvae can be easily

located during the winter beneath the bark of dead and decaying trees,

especially pines (hence the specific name). In a sample of 18 larval clusters,

the following distribution of host trees was observed: Virginia pine (Finns

viri^iniana Miller) 33%, black oak {Quercus velutina Lamarck) 33%, short-

leaf pine (Finns echinata Miller) 17%, and loblolly pine (Finns taeda L.)

17%. These trees have in common a relatively thick bark which separates

cleanly from the wood, thereby creating a narrow space between two fairly

smooth, hard surfaces. Species of trees which do not do this, such as chest-

nut oak (Qnercns prinns L.) for example, are not a suitable habitat for this

species. Both standing and fallen trees are used, but standing are preferred,

probably because most trees are no longer in a suitable condition by the

time they have fallen. The minimum time after death that a tree was occu-

pied was about four months, and most trees were used for three or four

years (maximum: five years) before becoming too rotten. The trunk portion

of the tree is utilized exclusively.

Larvae have been observed under a dissecting microscope to feed in a

grazing fashion, probably on anything they encounter which can be scraped

off of the surface. In cleared specimens the stomach contents can be seen

and consist mostly of detritus and fungal hyphae.

The larvae are apneustic and require a humidity greater than 60% to

survive. However, if the humidity is much higher than 85% fungal growth

becomes so rapid that the larvae are apparently overwhelmed. In nature

they are capable of moving to the optimum humidity conditions, and their

distribution of standing trees relative to true north was bimodal. About 66%
(148 larvae) occurred between 15 and 80 degrees (mean 25°) and 34% (75

larvae) occurred between 210 and 320 degrees (mean 258°). Generally the

region between 80 and 210 degrees was too dry and the region between 320

and 15 degrees was too moist. They encounter a special problem on young

Virginia pines, where the bark is often too thin to maintain humidity. During

dry periods they congregate in the slight pockets above branch stubs, which



VOLUME 82. NUMBER 1 115

are the last area to dry out completely. In order to determine how much
moisture was necessary, samples of wood from beneath thriving clusters

were brought to the laboratory, weighed on a Mettler balance, and dried in

an oven to remove moisture. Oak wood samples were found to contain a

mean of 74.8% water (70.9-79.8, n = 9) while pine samples averaged 63.0%

(50.3-76.4, n = 6). The bark from these same samples contained consider-

ably less moisture: Oak 32.1% (30.9-33.6, n = 3) and pine 26.2% (20.5-

30.7, n = 4). This may explain why most of the larvae (161 of 180, or 89.4%)

were found on the wood rather than the bark. The wood acts as a moisture

(and food) source while the bark serves as protection from dehydration.

Larvae also tend to be found close to the ground, with a mean height of 16

inches (5.0-48.0, n = 206).

The first three instars appear to last about one to two weeks each. By
November the bulk of the population is fourth instar and remains that way
throughout the winter. The larvae resist freezing well and have been thawed

out of ice with no apparent ill effects. There is an indication that a diapause

occurs during this stage because the length of time an individual remains a

larva during the winter is more related to the date on which it was collected

than to the temperature at which it is kept. Larvae collected after late Oc-

tober and kept inside emerge at about the same time as those left outside.

Saunders (1924) also noted this habit with respect to F. hipunctata and

suggested burying the larvae in a jar during the winter because of the low

survival of those kept at room temperature. They are capable of moving

and perhaps even feeding but survival is indeed very low in the laboratory.

In early March the larvae begin to pupate. Pupation takes about four days

minimum, ten days maximum. The habits of the adults are unknown, al-

though they have been light trapped in small numbers during the summer.

Apparently either the adults or the eggs or some combination thereof

oversummers, but the exact situation has not been determined. Larvae have

not been found between 2 April and 22 October. In the same area, adults

have been collected only between 15 April and 17 October. Although other

species in this subgenus have two or more generations per year, we have

been unable to locate a summer generation in this one. We could find winter

larval sites with little effort, but were never able to locate summer sites

even though we spent more time and effort at it. Saunders (1924). in speak-

ing of F. radicola, suggests that some species may exhibit a summer ecology

that is totally different from the winter one in order to explain his consistent

inability to locate them. A more logical explanation is that summer gener-

ations do not occur.

Although nothing of the adult biology of this species was discovered dur-

ing the course of this work, Lewis (1959) inadvertently provided some in-

formation on the subject. He light trapped adult ceratopogonids in Con-



1 16 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

necticut and described this species (as bipunctata) as well as true F.

hipunctata as having three generations per year. More likely the peaks rep-

resent activity peaks, the first (late April) being the period of emergence,

the second (mid June) being the peak period of mating or feeding, and the

third (late August) being the period of egg laying. It is also possible that the

three peaks represent three different species, F. hipunctata, F. pinicola,

and another.

Lewis commented on the totally different life cycles for '^hipunctato^^ at

his two different study sites. He speculated on the possibility of subspecia-

tion, but could not find any morphological differences. This was a reason-

able conclusion in the context of the time, but the important point is that

specimens were deposited and maintained for over 20 years allowing future

checks on the taxonomic accuracy. Most ecological and ethological studies

do not take this precaution, thereby preventing them from ever being ver-

ified. With the increased interest in ethological studies by persons not qual-

ified to speak on taxonomy, the deposition of specimens becomes increas-

ingly important. The failure to do so should cast doubts upon the value of

such work.
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Abstract.—The antennae of both sexes of the adult pink bollworm. Pcc-

tinophora gossypicUa (Saunders), are divided into three principal parts: The
basal segment (scape), the elongated second segment (pedicel), and the fla-

gellum (composed of 40-46 subsegments). Five distinct classes of sensilla

were found on the flagellomeres of the antennae of both male and female

moths: Sensilla styloconica, sensilla chaetica, sensilla trichodea (two types),

sensilla basiconica, and sensilla coeloconica. A specialized sensory struc-

ture on the apical subsegment was also observed in both sexes. The general

surface geometry and distribution of these sensilla are descirbed. Sexual

dimorphism was evident with male moths having slightly longer (56.1 ^ ±

6.6) and more erect sensilla trichodea than females (43.1 /x ± 4).

It has long been recognized that the antennae of insects serve as major

sensory organs though only in recent years has research interest been di-

rected to the pheromone receptors found on these organs. Pheromone per-

ception in the pink bollworms, Pcctinophora gossypiella (Saunders), as in

most Lepidoptera, seems to be exclusively associated with receptors on the

antennae (Smith et al., 1978).

However, the external morphology of olfactory sense cells can be quite

different, even within a species (Schneider and Steinbrecht, 1968). Conse-

quently, some classification of the various types of antennal receptors in the

pink bollworms was essential before commencing electrophysiological stud-

ies on single olfactory receptors. Moreover, the antennae perform many
other important sensory functions besides olfaction. For example, mecha-

noreceptors, chemoreceptors. and receptors that detect temperature and



1 18 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

humidity often have significant roles in antennal perception. Thus, a study

of antennal sense organ morphology and distribution would give us some

understanding of the total sensory repertoire inherent in these structures of

the pink bollworms.

Materials and Methods

Freshly excised antennae from three-day-old laboratory-reared male and

female pink bollworm moths (Western Cotton Research Laboratory, Phoe-

nix, Arizona) were placed in a mixture of 3% glutaraldehyde, 2% parafor-

maldehyde, and \9c picric acid in a 0.05 M phosphate buffer pH 7.4. The

antennae were allowed to remain in this fixative for one to three hours.

After five rinses in the phosphate buffer over a period of one hour, the

antennae were then placed in the same phosphate buffer containing 1%
osmium tetroxide for two hours. This treatment was followed by five to ten

standing rinses in distilled water for one hour. Once this procedure was

complete, samples of the specimens were dehydrated in an ascending series

of concentrations of ethanol, rinsed three times for 15 min in 1009f acetone,

and dried in a Denton®' critical point drier with liquid CO.^.

The dried specimens were either mounted on scanning electron micro-

scope stubs with silver paint and coated with gold palladium, or treated with

histological stains. An Advance Metals Research Corp. scanning electron

microscope (AMR lOOOA®) operated at 20 kv was used for observation.

Further studies were conducted with a light microscope by using Slifer's

(1960) crystal violet method to detect permeable sense organs.

Observations

The antenna of the pink bollworm consists of three principal parts: The

two distinct basal segments, the scape and pedicel, and the flagellum which

is composed of many small flagellomeres. The number of flagellomeres was

variable in the randomly sampled antennae. The mean number and range

for five male and five female moths were:
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Fig. 1. Scanning electron micrographs of the antenna! sense organs of the female pink

boilworm. A, Five distal flagellomeres of the antenna (200x). B, Dorsal and ventral charac-

teristics of three flagellar subsegments, scales (S) on dorsal surface, and reticular network (R)

on ventral surface with prominent sensilla chaetica (400x). C. Close-up of 40th flagellomere

(4th from apex) showing the five different sense organs present (800x). D, External fine struc-

ture of 40th flagellomere (8600x). Abbreviations: a = Sensillum styloconicum; b = sensillum

chaeticum:c = sensillum trichodeum Type 1; c' = sensillum trichodeum Type 2; d = sensillum

basiconicum; e = sensillum coeloconicum.

Table I. Lengths in micrometers of various sensilla between the penultimate and the 34th

subsegment of the antenna of Pectinophora gossypiella.

Sensory
Structure

Mean Length
±s.d. Riingc

Mean Length
Range

Sensilla

Styloconica 20.93 ^u ± 1.86 16.71-24.43 39 19.53^^2.06 16.71-23.14 36

Sensilla

Chaetica 43.89 ,z ± 5.40 32.14-55.29 71 37.94 ;li± 3.41 29.57-43.11 53

Sensilla

Trichodea 56. 19 ;Lt ± 6.61 41.14-70.71 120 43.11 /x± 4.01 32.14-51.43 120

Sensilla'

Coeloconica 8.72 /li ± 1.09 6.43-10.29 59 7.95^^0.86 6.43-10.29 34

' Mean diameter ± s.d.
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Fig. 2. Scanning electron micrographs of the antenna of the male pink bollworm. A, Ten

distal flageliomeres of the antenna (lOOx). B, Dorsal and ventral aspects of a flagellomere

(400x). C, Portions of two flageliomeres showing the five different sense organs (800x). D,

Apical flagellomere showing terminal sense organ (lOOOx). Abbreviation: f = Terminal sense

organ; other abbreviations as in Fig. 1.

found on the ventral surface of the antennae (Fig. 1 A), an occasional sen-

sillum trichodeum was located on the dorsal surface (Fig. IB). As with other

Lepidoptera (Jefferson et al., 1970), the dorsal surface is usually covered

by overlapping scales (Fig. IB). Scanning electron micrographs revealed

that the surface of each flagellomere subsegment is covered by a delicate

reticular network of minute ridges (Fig. IB).

The apical subsegment on the antennae of both male and female moths

has a bilobed protuberance at the tip (Fig. 2D). This structure is covered

with fine spines and was surrounded by an array of four sensilla chaetica.

Sensilla styloconica.—These sensilla are stout cuticular pegs crowned by

a sensory cone. Such pegs are found on the apical border of each flagello-

mere of both male and female pink bollworm moths (Fig. IC). Generally,

only a single sensillum styloconicum was detected on each subsegment. The
mean length of these pegs was 20.9 /xm in males and 19.53 /xm in females

as shown in Table 1.
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Fig. 3. Surface fine structure of sensilla trichodeaand sensilla chaetica by scanning electron

microscopy. A, Tip of sensillum trichodeum Type I (8600x). B. Base of sensiilum chaeticum

and sensillum trichodeum Type 2(8600x). C, Surface contour of the tip of a sensillum chaeticum

{8600x). D, Base of sensillum trichodeum Type 1 (8600x). Abbreviations as in Fig. 1.

Sensilla chaetica.—These relatively blunt sensory spines are found on the

ventral surface of each subsegment. The spines are located near the distal

border in females but are more centrally located in male moths. High mag-
nification scanning electron micrographs showed that the surface of the

spines is covered by radial ridges (Fig. 3C). These sensilla are inserted into

round sockets that stand above the reticular surface of the flagellomere (Fig.

3B). Generally, only a single sensillum chaeticum was found in each flag-

ellomere in both sexes. However, two or three sensilla were occasionally

observed on a flagellomere. The mean lengths of the spines in male and
female moths are shown in Table 1.

Sensilla trichodea.—These slender hairs were the most numerous sensory

structures found on the antennae of the pink bollworm. As many as 35

sensilla could be detected on a single flagellomere subsegment. Two types

of sensilla trichodea were identified in both male and female moths that

corresponded to the descriptions given by Callahan (1965, 1969) and Jeffer-

son et al. (1970) for several other moth species. The Type 1 sensilla tricho-

dea are long and slender with a slight hook at the tip (Figs. IC, 2C). it was
possible to distinguish the sex of a moth by simply observing the more erect



122 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

disposition of the Type 1 sensory hairs in male moths. The dimorphism was

also evident in length measurements of the sensory hairs in males and fe-

males, as shown in Table 1; on male moths, they were consistently longer.

High magnification scanning electron micrographs revealed that the surface

of such sensilla was covered with annular ridges (Fig. 3A), and the base of

each hair was inserted into a depression in the reticular network of the

subsegment (Fig. 3D). Type 2 sensilla trichodea were relatively shorter and

more curved (Figs. IC, 2B). Under the scanning electron microscope (Fig.

3B), spiral ridges were evident on these sensilla.

Sensilla basiconica.—These sensory peglike structures were about equal

in length to the Type 2 sensilla trichodea just described but were inserted

into raised sockets (Fig. IC). The mean length for such sensilla was 20 /xm

with a range of 17-22 /xm. Usually, there were three or four sensilla basi-

conica on a subsegment, located more or less centrally on the ventral sur-

face. Jefferson et al. (1970) did not report such a structure in the four species

of moths that they examined, but Schneider and Steinbrecht (1968) did re-

port them in Bomhyx inori (L.) as did Callahan (1969) for the corn earworm.

Terraced sculpturing was seen on the surface of these sensilla at higher

magnifications (Fig. ID) as described by Callahan (1975).

Sensilla coeloconica.—This sense organ consisted of a circular array of

pegs surrounding a depression or pit in the cuticle (Fig. IC). About four to

six of these sensilla were found on a subsegment. They were centrally lo-

cated on the ventral surface, often in close association with the sensilla

basiconica. The "pickets'" of the sensilla coeloconica were corrugated as

described by Callahan (1975). The mean diameter for such structures is

shown in Table 1.

Conclusions

A thorough understanding of the fine structure of a sense organ cannot

alone establish its functional significance; some types of behavioral or neu-

rophysiological experiment with each sensillum is required. Recent exper-

iments with single olfactory receptors in species of Lepidoptera (Schneider,

1969; O'Connell, 1975) have demonstrated that sensilla trichodea are re-

sponsible for pherofnone perception. The entire surface of these sensilla is

covered with minute pores. Slifer (1960) found that the presence of such

pores can be revealed by the use of permeable dyes. We therefore used the

procedures of Slifer in examining the surface of the sensilla trichodea in the

pink bollworm and obtained a precipitation of granules of crystal violet

within the sensilla trichodea. Thus, such sensilla could function as olfactory

receptors in the insect. Moreover, the presence of pheromone-specific re-

ceptors on the antennae of this moth has been confirmed by recent electro-

physiological recordings from antennae after exposure to air containing

pheromone (Cook et al., 1978).



VOLUME 82, NUMBER 1 123

Such evidence coupled with the observed sexual dimorphism of sensilla

trichodea suggests that these structures are. in all probability, responsible

for pheromone perception in the pink bollworm. Final confirmation must
await experiments on single sensilla.
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Systematic Entomology Laboratory, IIBIII, Agric. Res., Sci. & Educ.

Admin., USDA, % U.S. National Museum, Washington, D.C. 20560.

Abstract.—A revised diagnosis is given of the subgenus Meloehelea

Wirth of the genus Atrichopogon Kieffer, a group of biting midges which

habitually suck blood from Meloidae and related beetles. A key is presented

for the seven known species. A. downesi n.sp. is described from eastern

North America. Diagnostic specific characters are described and figured,

new distribution records are listed, and several previous misidentifications

are noted.

Older taxonomists never fail to be amazed by how much their perception

of characters and concepts of species may change with the passage of time

and the repetition of examining new and fresh specimens of problem species.

In 1956 I studied all the biting midge species known to suck blood from

blister beetles (Coleoptera: Meloidae) and some other closely related bee-

tles, for which I erected the subgenus Meloehelea in the genus Atrichopo-

gon Kieffer. I redescribed the Palaearctic species A. meloesugans (Kieffer)

and oedeinerarum Stora, gave North American records for the latter

species, and described two new North American species, A. epicautae from

Arizona and A. farri from Massachusetts. In 1964 I described A. lindneri,

which attacks blister beetles in East Africa.

Correspondance and exchange of specimens with European workers and

the accumulation of many additional North American specimens have since

revealed misidentifications and other taxonomic problems that must be cor-

rected. In 1956 I overlooked the European species A. lucoriim (Meigen),

which I did not recognize, and which had never been recorded from blister

beetles; but I have since discovered that the specimens from Finland that

I used to characterize A. oedemerarum in 1956 are A. liiconim. A new key

is presented to the known species in which a selection of characters is used

that I hope will provide a much more reliable separation of species.

Gornitz (1937) reported experiments with the drug cantharidin obtained
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from meloid beetles. He found that Atricliopoi^'on hnintiipes (Meigen) was

regularly attracted to exposed plates containing cantharidin powder. This

species is a member of the section of the subgenus Atrivliopo^on with hairy

eyes and has never been observed actually to feed on blister beetles. Fey

(1954) reported studies similar to those of Gornitz in which A. hntnnipes

was attracted to cantharidin. But in 1959 Neindorff reported cantharidin

studies in Berlin in which the identity of the Atrichopo^on species was

found to be A. ocdemcrarum. Neindorff referred to the Atrichopoi^on

species taken by Fey (1954) as A. oedemeranan rather than hninnipes.

Mayer (1962) reported further studies on the attraction of Atrichopogon to

cantharidin and determined his collections as A. ocdciucrandu. But Mayer
did state (p. 270): "Die Reaktion ist jedoch nicht artspezifisch, da auch die

Mannchen anderer Atricliopogon (Kempia) Arten, wenn auch nur in ge-

ringer Zahl, in den Koderfallen gefangen wurden."

This statement of Mayer's assumes importance in two contexts: 1) Dr. R.

B. Selander of the University of Illinois in 1961 sent me for determination

some Athchopogon that he observed were attracted to caged live meloid

beetles, Epicauta fahricii, in Cairo, Illinois. These midges were not Mel-

oehelea as would be suspected, but were Atrichopogon websteri (Coquil-

lett), a species closely related to the European A. hrunnipcs. 2) With this

established, we must now review the earlier work of Gornitz and Fey. take

it in context of Mayer's statement quoted above, and consider the possibility

that A. hrunnipes may have been present in some of the earlier cantharidin

tests. This is another illustration of the necessity for accurate taxonomic

knowledge and careful identifications when reporting the results of phys-

iological experiments.

I have been greatly aided in may revised concepts by the 1961 paper by

H. Remm of Tartu State University, Estonian SSR, on the Atrichopogon

of European USSR, and by very generous and helpful comments in corre-

spondence and by exchange of specimens with Dr. Remm. J. Antony

Downes of Agriculture Canada, Ottawa, very generously turned over to me
extensive collections he made in Canada (Canadian National Collection,

abbreviated CNC in this paper), as well as detailed measurements, notes,

and analyses of this material by Leo Forster and himself. I wish especially

to thank Dr. Downes and Mr. Forster for this unselfish assistance. For the

loan or gift of specimens and/or advice and suggestions I am also grateful

to the following: Mohammed Abdullah, Nottingham University, England:

Paul Freeman, British Museum (Nat. Hist.), London England: E. C. Pel-

ham-Clinton, Royal Scottish Museum, Edinburgh, Scotland: and Richard

B. Selander, University of Illinois, Urbana. I also wish to thank Niphan C.

Ratanaworabhan of the Applied Scientific Research Corporation, Bangkok,

Thailand, for the drawings of Atrichopogon mclocsitguns. For the other

illustrations I am grateful to Molly Ryan.
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Key TO Subgenera of Atrkhofoc.on

1. Two spermathecae present; wing with abundant macrotrichia; eyes

bare 2

- One spermatheca present; wing macrotrichia absent to moderately

abundant; eyes bare or pubescent 3

2. Proboscis elongate, as long as eye height; 3rd palpal segment with

sensory pit located near apex; tarsal ratio more than 2.9

rostratiis group of subgenus Atrichopoi^on Kieffer

- Proboscis short, shorter than 0.8 eye height; 3rd palpal segment with

sensory pit located at or near midlength; tarsal ratio 2.3-2.7

MeloeheU'u Wirth

3. Female abdomen with conspicuous armature on sterna 6 and/or 7;

wing macrotrichia absent or a few at wing tip; eyes pubescent; male

basistyles slender Psilokempia Enderlein

- Female abdomen without ventral armature; wing macrotrichia pres-

ent or absent; eyes bare or pubescent; male basistyles stout 4

4. Fore and mid tibiae each with a single flexor series of short sharp

spines along entire length, male dististyle with strong distal process-

es; large slender shining species usually with conspicuous blackish

markings; costa long, costal ratio 0.84 in female

Dolichohelea Edwards
- Fore and mid tibiae without short flexor spines; male dististyle with-

out distal processes; usually smaller duller species without conspic-

uous blackish markings; costa short, costal ratio usually about 0.70

in female Atrichopogon Kieffer (part)

Subgenus Meloelwlca Wirth

Atrichopogon subgenus Meloehelea Wirth, 1956: 16. Type-species, Atrich-

opogon meh)esi(gans Kieffer, by original designation.

Diagnosis.—Species attacking meloid or oedemerid beetles; female usu-

ally with upcurved proboscis (Fig. Id). Eyes bare. Female antenna (Fig. la)

with proximal flagellar segments short and usually disciform, last 5 segments

elongated, antennal ratio (segments 11-15/3-10) 1.69-2.50. Palpal ratio (3rd

segment length/breadth) 2.8-4.2; palpal pit usually deep, near middle of 3rd

segment (Fig. lb). Proboscis short to moderately elongate, stout to slightly

tapering; mandible (Fig. If) with 17-27 teeth, the proximal teeth slightly to

greatly enlarged, a few distal teeth minute to small. Mesonotum with distinct

light-colored areas or fenestrae, just ahead of each end of scutellum, ex-

tending forward as narrower slightly impressed lines to anterior margin of

mesonotum; scutellum with 4 long bristles. Wing (Fig. Ic) with abundant

macrotrichia in female, reduced or bare in male; costa extending to 0.68-

0.74 of wing length (costal ratio). Hind basitarsus 2.3-1.7 times as long as



VOLUME 82. NUMBER 1 127

Fig. 1. Atrichopogon downcsi. a-g. Female, i, Male, a. Antenna, b. Palpus, c. Wing. d.

Lateral view of head showing upturned proboscis, e. Diagram of sections A-B-C of proboscis.

f. Mandible, g. Spermathecae. h. Fifth tarsomere, claws, and empodium of hind leg. tenent

hair of empodium enlarged, i. Male genitalia.

2nd tarsomere (tarsal ratio). Claws (Fig. Ih) simple (bifid at apices only in

A. lindneri): empodium long, with many long tenent hairs with capitate

apices. Female abdomen without ventral armature; 2 suhequal spermathe-

cae (Fig. Ig). Male genitalia (Fig. li) with simple aedeagus; 9th sternum

without deep caudomedial excavation, bearing a transverse row of long

setae.

Immature Stages.—The larva and pupa are known only for A. mclocsu-

gans\ Saunders collected them on the underside of rotting logs in England.
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They were well described and illustrated by Ewen and Saunders (1958). The

larva is very similar to that of A. (A.) luiniitus (Meigen) in the subgenus

Atrichopo^^on, having the same short head seta 7 and the same expanded

laterodorsal processes, but differs in the size of the mediodorsal processes,

body setae, and other details of chaetotaxy. The pupa is diagnostic, having

well-developed processes and setae on the first four abdominal segments

only.

Check list of Meloehelea Species

downesi, new species. Southeastern Canada and northeastern U.S.A.

cpicantae Wirth. Northern and western North America.

farri Wirth. Southeastern Canada and northeastern U.S.A.

lindneri Wirth. East Africa.

lucoruin (Meigen). Europe, British Columbia, New York.

luelocsugans Kieffer. Europe, North Africa.

oedctncrarum Stora. Europe, Ontario, Wirginia, West Virginia.

Relationships.

—

Atrichopogon oedcmcrarum stands apart from the other

species, with moniliform antennal segments and subapical mandibular teeth

not enlarged. A. lindneri is perhaps its African counterpart. A. downesi

replaces A. meloesugans in North America, both species having compara-

tively slender proboscis and pale legs, and subapical mandibular teeth dis-

tinctly enlarged. The remaining three species are the most apotypic, with

darker brown legs, relatively stout proboscis, and moderately to greatly

enlarged subapical mandibular teeth. A. farri stands at the apex of this line

of development with the proboscis shortened and the proximal mandibular

teeth greatly enlarged and reduced in number.

Key to Species of Subgenus Meloehelea (Females)

1. Proximal antennal segments (Fig. 6a) moniliform, about as broad as

long (antennal ratio 1.64-1.94); mandible with nearly even sized

teeth to apex (Fig. 6d) 2

- Proximal antennal segments broad and disciform (Fig. la), closely

appressed (antennal ratio 2.00-2.50); proximal mandibular teeth en-

larged, distal teetli usually much smaller (Fig. If) 3

2. Large species, wing length 1.65 mm; tarsal claws deeply bifid; 27

mandibular teeth, distal ones slightly smaller than proximals; East

African species lindneri Wirth

- Smaller species, wing length 1.39 mm; tarsal claws simple; 20 man-

dibular teeth, distal ones slightly larger than proximals; Holarctic

species oedemerarum Stora

3. Mandible with 1 1-13 teeth, proximal 6-7 teeth greatly enlarged (Fig.

4c); legs pale brown; halter pale farri Wirth
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- Mandible with 14-25 teeth, those in midportion slightly to moder-

ately enlarged ( Fig. 2c) 4

4. Hind tarsal ratio 2.3; claws stout; proboscis short and stout, section

B shorter than C or subequal to it; legs uniformly brownish; man-

dible with 15-20 teeth, proximal teeth large (Fig. 2e)

epicautac Wirth

- Hind tarsal ratio 2.4-2.7; claws slender; proboscis longer and more

slender, section B longer than C (Fig. le); mandible teeth various;

legs various 5

5. Mandible with 25 fine teeth, those in midportion only slightly en-

larged (Fig. 5e); 3rd palpal segment (Fig. 5b) slender, palpal ratio

4.0 or more; palpal sensory pit usually deep; halter pale; legs yel-

lowish meloesugans Kieffer

- Mandible with 14-20 teeth, those in midportion large (Fig. 10; 3rd

palpal segment (Fig. lb) shorter and stouter, palpal ratio 3.5 or less;

palpal sensory pit usually shallow; legs and halter various 6

6. Legs yellowish, only extreme tips of femora brownish; halter pale;

3rd palpal segment (Fig. lb) with sensory pit about as deep as pore

opening; smaller species, wing length 1.42 mm . downcsi, new species

- Legs dark brown; halter infuscated; 3rd palpal segment (Fig. 4b) with

pit deeper than diameter of pore opening; large species, wing length

1 .55 mm htconiiu ( Meigen)

Atrivhopogon {Mcloclwlca) downcsi Wirth, NEW SPECIES
Fig. 1

Atrichopogon (Mcloc/ielea) oedcmcniruin Stora; of Wirth. 1956: 20 (mis-

identified; U.S.A. records).

Female Holotype.—Wing length 1.42 mm; breadth 0.62 mm.

Head: Brown, antenna and palpus paler. Antenna (Fig. la) with lengths

of flagellar segments in proportion of 25-16-16-18-20-20-20-21-60-62-68-68-

106; antennal ratio 2.33; proximal segments not as broadened or appressed

as in A. luconim. Palpus (Fig. lb) with lengths of segments in proportion

of 20-20-50-30-30; 3rd segment spindle shaped, moderately broad, palpal ra-

tio 2.5 (up to 3.5 in paratypes); sensory pit about as deep as diameter of

pore opening; segments IV and V combined much longer than III. Proboscis

moderately long, tapering and rather slender distally; sections A-B-C with

lengths as 40-40-28; mandible (Fig. If) with 15 rather large proximal teeth

and 5 small distal teeth of decreasing lengths.

Thorax: Dark brown, mesonotum subshining, with minute appressed

pale hairs; shoulders paler brown. Legs yellowish, femora brownish at api-

ces; hind tarsal ratio 2.6; tarsal claws moderately slender. Wing (Fig. Ic)

pale brownish hyaline, veins slightly yellowish brown; costal ratio 0.71; 2nd
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radial cell 2.8 x length of 1st: macrotrichia sparse, confined to distal V2 of

wing and caudad in distal 0.7 of anal cell. Halter pale.

Abdomen: Brownish; pleuron with basal tubercles of the fine micro-

scopic hairs blackish, rather prominent. Spermathecae (Fig. Ig) 2, short-

ovoid, nearly spherical, tapering slightly to slender necks; equal, each mea-

suring 0.098 by 0.073 mm including neck.

Male.—Similar to female, with usual sexual differences. Genitalia as in

Fig. li.

Distribution.—Minnesota to Quebec and Nova Scotia, south to western

North Carolina and eastern Tennessee.

Types.—Holotype, 9, allotype, c?. Lost River State Park, Hardy Co.,

West Virginia, 8-14 July 1963, K. V. Krombein, Malaise trap (USNM Type
no. 63251). Paratypes, 11 males, 114 females, as follows. MAINE: Milli-

nocket, Penobscot Co., 2.vii.l968, D. M. Wood, swarming around Epicaii-

ta, 20 $ (CNC). MARYLAND: Montgomery Co., Colesville, 15. v. 1975, W.
W. Wirth, light trap, 1 6,2 9; 15. v. 1977, 1 9. MASSACHUSETTS: Am-
herst, l.vii.l952, T. H. Farr, on meloid beetles, 2 9. MINNESOTA: Ea-

glenest, l.vii.l957, W. V. Balduf, 1 9. NEW BRUNSWICK: Kouchiboug-

uac National Park, 9-15. vii. 1977, I. Smith, 3 9 (CNC); ll.vii.l977, J. R.

Vockeroth, pan trap, Rankins Bog, 2^,29 (CNC); same, in shore drift on

beach, 1 d, 4 9 (CNC). NEW HAMPSHIRE: Mt. Washington, summit

6100-6300 ft, 14.viii.l958, J. R. Vockeroth, 1 9 (CNC). NEW YORK: Al-

bion, Orleans Co., Burma Woods, ll.vi.l963, W. W. Wirth, 1 9: Allegany

State Park, 3.vi.l963, W. W. Wirth, mossy woods, 1 9; sphagnum bog, 1

9; Cranberry Lake, St. Lawrence Co., 24. vi. 1963, W. W. Wirth, 3 9; Pine

Grove, Watson, Lewis Co., 22. vi. 1963, W. W. Wirth, light trap, 1 9; Whet-

stone Gulf, Lewis Co., 20. vi. 1963, W. W. Wirth, 3 9. NORTH CAROLI-
NA: Highlands, Macon Co., 21. vi. 1958, J. L. Laffoon, 1 9. ONTARIO:
Ancaster, 26.vi.1955, O. Peck, 1 9 (CNC); Marmora, 16.vi.l952, J. R.

Vockeroth, 1 9 (CNC); Maynooth, 19. vii. 1963, J. F. McAlpine, around

Epicauta, 2 c? , 4 9 (CNC); Ottawa, 17. vii. 1955, J. R. Vockeroth, on garage

window, 1 9 (CNC). QUEBEC: Beech Grove, 26. vi. 1951, J. F. McAlpine,

2 9 (CNC); Cottage Beaulieu, 13.viii.l900, Beaulieu, 1 9 (CNC); Harring-

ton Lake, Gatineau Park, 31. v. 1954, R. McCondochie, 1 9 (CNC); Hull,

10.viii.l965, Malaise trap, 1 9. Lac Peche. 18. vii. 1954, J. A. Downes, 2

9 (CNC); Old Chelsea, Summit KingMtn., 1150 ft., viii.1965. Malaise trap,

9 9; Rowanton Depot, 30.vii.l954, J. A. Downes, 3 9 (CNC); Wakefield,

9.vii.l946, G. E. Shewell, 1 9 (CNC). TENNESSEE: Sevier Co., Green-

brier Cove, Great Smokies Nat. Park, 2000 ft, 18. v. 1957, J. R. Vockeroth,

attacking meloids, 10 9 (CNC). VIRGINIA: Falls Church, Fairfax Co., 19,

23. V. 1958, W. W. Wirth, light trap, 1 d , 1 9 ; Holmes Run, 17. v, 12. vi. 1960,

W. W. Wirth, light trap, 2 9 ; Vienna, Fairfax Co., 7. vii. 1937, J. C. Bridwell,
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on Epicautafabricii (Leconte), 3 9 . WEST VIRGINIA: Same data as types,

4 (J , 24 9 .

Discussion.—This species is named for J. Antony Downes in recognition

of his important contributions to our knowledge of ceratopogonids, espe-

cially their feeding behavior. Atrichopogon downesi appears to be the

American counterpart of the European A. meloesugans, from which it is

distinguished by the characters given in the key.

Atrichopogon downesi has been taken several times at scattered localities

attacking blister beetles in mixed swarms with other species of Meloehelea,

notably/«rA7 Wirth, epicautae Wirth, and oedemcrarum Stora.

Atrichopogon {Meloehelea) epicautae Wirth

Fig. 2

Atrichopogon {Meloehelea) epicautae Wirth, 1956: 21 (9; Arizona; on blis-

ter beetles).

Female Diagnosis.—Wing length 1.44 mm; breadth 0.59 mm. Dark brown
species; mesonotum with sparse yellowish brown pubescence, 2 narrow

pale brown lines extending forward from ends of scutellum; legs including

coxae dull brownish, mid and hind pairs slightly darker. Antenna (Fig. 2a)

with lengths of flagellar segments in proportion of 20-15-15-16-18-18-18-20-

46-50-53-55-75; antennal ratio 2.00; proximal segments slightly broadened

but not greatly appressed. Palpus (Fig. 2b) with lengths of segments in

proportion of 25-20-60-28-28; 3rd segment slightly expanded in midportion.

palpal ratio 3.2; sensory pit deep with a slightly smaller pore. Proboscis

stout, not tapering; lengths of sections A-B-C as 40-25-30; mandible (Fig.

2e) with 11-15 large teeth plus 3-5 minute distal ones. Tarsal ratio 2.30;

claws stouter and more curved than in related species. Wing (Fig. 2c) pale

brownish; costal ratio 0.68; 2nd radial cell 2.5 times length of 1st; macro-

trichia sparse, in cell R5 extending only from end of costa along wing margin

to wing tip and filling intercalary fork, present only in distal halves of cells

Ml, M2, and M4 and well removed from veins; about 12 in midportion of

anal cell. Halter with brown stem and white knob. Abdomen brown with

yellowish brown pleural membrane, basal tubercles of the fine microscopic

hairs blackish, rather prominent. Spermathecae (Fig. 2d) 2, slightly ovoid

with short stout necks; equal, each measuring 0.080 by 0.058 mm including

neck.

Male Genitalia.—As in Fig. 2f.

Distribution.—Northern and western North America.

New Records.—ARIZONA; Oak Creek at Pumphouse Wash, Coconino,

Co., 26.viii.1977, M. W. Sanderson, light trap, 19; Red Rock Crossing,

Yavapai Co., 19.vii.l977, M. W. Sanderson, light trap, 1 9; Rustlers Park,
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Fig. 2. Atrichopoi^'on cpicautae. a-e. Female, f, Male. a. Antenna, b. Palpus, c. Wing, d,

Spermathecae. e. Mandible, f, Male genitalia.

Chiricahua Mts., Il.vii.l958, O'Brien and Ross, light trap. 2 6,4 9.

MAINE: Millinocket, Penobscot Co.. 7.vii.l968, D. M. Wood, swarming

around Epicauta, 20 9 (CNC). NEW YORK: Cranberry Lake, St. Law-
rence Co., 25. vi. 1963, W. W. Wirth. in swamp, 1 9 . ONTARIO: Maynooth,

19.viii. 1963, J. F. McAlpine, ''aspirated from or around Epicauta, some
apparently biting legs," 4 9 (CNC). WASHINGTON: Lee Forest, Monroe,

Snohomish Co.. 2.iii.l975, N. and M. Deyrup, emerged from Douglas Fir

bark, tree dead several years, 16,19.
Remarks.—The Ontario, New York and Maine records are a rather un-

expected extension of the range of this species. These females agree in

general with western A. epicautae although a Maine specimen differed

slightly in measurements as follows: Slightly smaller, wing length 1.31 mm;
antennal ratio 1.81; palpal ratio 2.4, the sensory pit only as deep as the

diameter of the pore opening; costal ratio 0.72; second radial cell 3.0 times

as long as first; lengths of proboscis sections A-B-C as 53-30-30; and man-
dible with about 16 large proximal teeth and four small distal ones.

Atricliopofion (Mclochelea) farri Wirth

Fig. 3

Atrichopogon (Meloclielca) farri Wirth, 1956: 22 ( 9 ; Massachusetts; figs.).

Female Diagnosis.—Wing length 1.37 mm; breadth 0.59 mm. Mesonotum
and scutellum subshining dark brown with faint grayish luster, pubescence
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Fig. 3. Atrichopo^on farri. female, a. Antenna, b. Palpus, c. Mandible, d. Spermathecae.

e. Wing.

dark gray; pleuron and coxae dark brown: legs pale brown; abdomen dark

brown, pleural membranes paler. Antenna (Fig. 3a) with lengths of flagellar

segments in proportion of 20-15-15-18-18-20-20-22-50-52-54-60-90: antennal

ratio 2.06; proximal segments broadened and shortened, appressed. Palpus

(Fig. 3b) with lengths of segments in proportion of 10-25-30-20-20: 3rd seg-

ment slightly swollen, palpal ratio 2.8; pit about as deep as diameter of pore,

the latter slightly smaller than diameter of pit itself. Proboscis short and

stout, not tapering; sections A-B-C with lengths as 40-32-20: mandible (Fig.

3c) with 7 very large teeth, and 4-5 minute distal ones. Hind tarsal ratio

2.70. Wing grayish; costal ratio 0.70; 2nd radial cell 2.5-2.9 x length of 1st;

macrotrichia sparse and only a few on basal Vi of wing except on veins,

with 10-15 in midportion of anal cell. Halter with pale brown stem and white

knob. Two short oval spermathecae (Fig. 3d) with short slender necks;

equal, each measuring 0.095 by 0.058 mm.
Distribution.—Ontario. New York. Maine. Massachusetts.

New Records.—MAINE: 10 mi NW Millinocket. 7.vii. 1968. D. M. Wood,

swarming around Epicaiita, 2 9 (CNC). NEW YORK: Cranberry Lake. St.

Lawrence Co., 25. vi. 1963, W. W. Wirth in swamp, 6 9; Pine Grove near

Watson, Lewis Co., 22. vi. 1963, W. W. Wirth, light trap, 12 9. ONTARIO:
Algonquin Park, 7.vi.l960, W. W. Wirth, 1 9; Maynooth. 19.vi.l963. J. F.

McAlpine, attacking Epicaiita sp., 8 9 (CNC); Ottawa, 5, 17. vi. 1959, J. A.

Downes, attacking Epicaiita niurina. 30 9 (CNC).
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Fig. 4. Atrichopogon luconim. female, a. Antenna, b. Palpus, c. Mandible, d, Spermathe-

cae. e. Wing.

Atrichopogon (Meloefwlea) lindneri Wirth

Atrichopogon {Meloehelea) lindneri Wirth, 1964: 2(9; Tanganyika; sucking

blood of Epicauta).

Notes.—A diagnosis is not given because the orginal description is ade-

quate to recognize the species. This species differs from other Meloehelea

species in having the female tarsal claws bifid apically and the proboscis not

upcurved, but these features are now given less importance than others in

diagnosing the subgenus.

Atrichopogon {Meloehelea) lucorum (Meigen)

Fig. 4

Ceratopogon lucorufn Meigen, 1818: 72 (d, 9; Europe); Winnertz, 1852: 30

(redescribed; figs.).

Atrichopogon lucorum (Meigen); Kieffer, 1919a: 193 (combination); Kieffer,

1919b: 26 (redescribed; fig. antenna); Goetghebuer, 1920: 30 (c?; Belgium);

Kieffer, 1925: 52 (d; in key; France); Edwards, 1926: 400 (notes; Britain);

Goetghebuer and Lenz, 1933: 20 (diagnosis; fig. antenna); Zilahi-Sebess,

1940: 44 (notes; Hungary; fig. S genitalia); Remm, 1961: 926 (in key; figs.;

Estonia); Havelka, 1976: 215 (diagnosis; figs.; Germany).

Atrichopogon oedemerarum Stora; Wirth, 1956 (in part; description and

figures of Finland specimens).
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Atrichopogon meloesugans Kieffer; Abdullah, 1964: 22 (misident. [in part);

Scotland records).

Female Diagnosis.—Wing length 1.55 mm; breadth 0.72 mm. Dark brown

species including antenna, palpus and legs; wing brownish gray, veins

brownish; halter infuscated. Antenna (Fig. 4a) with lengths of flagellar seg-

ments in proportion of 20-15-16-16-18-20-20-20-61-63-68-70-100; antennal ra-

tio 2.50; basal segments greatly expanded disciform and closely appressed,

5-8 gradually narrowed and lengthened. Palpus (Fig. 4b) with lengths of

segments in proportion of 15-35-60-38-32; 3rd segment slender and spindle

shaped, palpal ratio 3.0; a deep sensory pit opening by a slightly smaller

round pore. Proboscis long, slightly tapering, lengths of sections A-B-C as

40-50-35; mandible (Fig. 4c) with 18-20 teeth, about 8-10 proixmal teeth

large, distal teeth progressively decreasing in size. Hind tarsal ratio 2.50.

Wing (Fig. 4e) with macrotrichia numerous, covering nearly entire wing

except in costal and basal cells; costal ratio 0.72; 2nd radial cell 3.7x as

long as 1st. Spermathecae (Fig. 4d), 2 oval with moderately long slender

necks; equal, each measuring 0.101 by 0.073 mm.
Distribution.—Europe; British Columbia, New York.

Specimens Examined.—BRITISH COLUMBIA: Vancouver Island,

6. V. 1974, N. A. Williams, 1 9. DENMARK: Frederiksdalskov ved Kulhus,

22. v. 1937, H. Anthon, on Meloe violaceus Marshan, 1 9. ENGLAND: Sea-

ton, South Devon, v. 1937, G. S. Blair, sucking blood of Meloc proscarahcu.s

L., 1 9. Wylan, N. Bank Tyne, Northumberland, 6. v. 1960, D. A. Hum-
phries, attacking Meloc beetles, 2 9. ESTONIA: Tartu, 20. vi. 1954, H.

Remm, 2 c?, 2 9. GERMANY: Munchen, v-191, Frank. Mus. in Wurzburg,

1938, 1 9. NEW YORK: Cranberry Lake, St. Lawrence Co., 25. vi. 1963,

W. W. Wirth, swept in swamp, 1 9 . SCOTLAND: Aberlady Bay, 6.vi. 1964,

M. Abdullah and R. & E. Crowson, at cantharidin, 3 9 ; Gale, 9.vi. 1964, R.

& E. Crowson, at cantharidin, 3 9.

Notes.—In 1956 I misdetermined the female from South Devon. England,

as A. meloesiigans. and the females from Denmark and Germany as A.

oedeinerarum. A. lucoruin is closely related to A.farri and A. epicaiitae,

from which it is readily separated by the characters given in the key.

Atrichopogon (Mclochclca) inclocsngans Kieffer

Fig. 5

Atrichopogon melocsugans Kieffer, 1922: 495 (9; Algeria; fig. antenna);

Wirth, 1956: 17 (redescribed; notes, in part); Ewen and Saunders. 1958:

701 (all stages; figs.; England).

Female Diagnosis.—Wing length 1.47 mm; breadth 0.58 mm. A brown

species with yellowish legs; halter pale. Antenna (Fig. 5a) with lengths of

flagellar segments in proportion of 20-12-12-15-15-16-18-18-60-65-70-65-86:
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J|?

Fig. 5. Atrichopo^on nicloesu^aiis. a-e. Female, f, Male, a. Antenna, b. Palpus, c. Wing,

d, Spermathecae. e. Mandible, f, Male genitalia.

antennal ratio 2.50; basal segments greatly expanded disciform and closely

appressed, 5-8 gradually narrowed and lengthened. Palpus (Fig. 5b) with

lengths of segments in proportion of 25-35-68-25-30; 3rd segment unusually

slender, palpal ratio 4.2, the sensory pit usually deep. Proboscis slender and

tapering, moderately long; mandible (Fig. 5e) with about 25 fine teeth, those

in midportion slightly enlarged. Hind tarsal ratio 2.40. Wing (Fig. 5c) gray-

ish, the anterior veins pale brown; macrotrichia numerous, covering entire

wing except a narrow area behind radial cells in cell R5 and in basal and

costal cells; costal ratio 0.72; 2nd radial cell 2.5 times as long as 1st. Sper-

mathecae (Fig. 5d) 2, ovoid with short slender necks; equal, each measuring

0.104 by 0.067 mm.
Male Genitalia.—As in Fig. 5f.

Distribution.—Europe; Algeria.

Material Examined.—ENGLAND: Strelley, Nottinghamshire, 3.xi.l922,

L. G. Saunders, from larvae on underside of rotting logs, 1 (5, 1 9. YU-
GOSLAVIA: Slovenia, Postojina, 13.vii-l.viii. 1958, R. L. Coe, highland

meadow and edge of mixed forest, 3 9 .

Notes.—The species Abdullah ( 1964) reported as A. meloesu^ans Kieffer

attracted to cantharidin in experiments performed on 6.vi.l964 at Aberlady

Bay, Scotland, was misdetermined. Specimens from these tests later sent

to me for identification proved to be A. lucoruni (Meigen). I have also
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identified specimens taken by Abdullah in July and August 1964. in tests in

Berkshire, England, as A. ocdciueraruin and not A. fnel(>c\siii>ans. as Ab-

dullah ( 1964) reported from earlier tests in June at Frilford Heath, Berkshire.

The anthicid beetle, Noto.xns monoceros (L.) was the primary insect at-

tracted to cantharidin in these tests. Abdullah explained that cantharidin

probably developed in a common ancestor of the Anthicidae and Meloidae.

and became a defense secretion in Meloidae and a sex attractant in Anthi-

cidae. Atrichopogon midges that come to meloid beetles to seek a blood

meal seem to have developed receptors which can also detect this phero-

mone.

Atrivhopoi^on {Mcloclwlca) oedcmeraruiu Stora

Fig. 6

Atrichopogon oedcmeraniin Stora. 1939: 16 (9: Finland; figs.); Neindorff,

1959: 32 (Germany; attracted to cantharidin and sucking blood o^ Antlui-

inyia phivialis [L.]; fig. wing); Remm, 1961: 926 (in key; Estonia); Mayer,

1962: 257 (Germany; flight activity; incidental parasite of A. pluvialis; fig.

6: biological notes); Havelka, 1976: 216 (diagnosis; figs.; Germany).

Atrichopogon melocsugans Kieffer; Abdullah, 1964: 23 (misident. [in part];

Berkshire records).

Female Diagnosis.—Wing length 1.39 mm; breadth 0.56 mm. Thorax shin-

ing blackish, with sparse grayish hairs; scutellum dull black; halter whitish:

antenna, palpus and legs brownish; abdomen blackish, with gray hairs. An-

tenna (Fig. 6a) with lengths of flagellar segments in proportion of 26-18-18-

18-20-20-20-21-55-60-62-62-93; antennal ratio 1.94; segments 3-10 subspher-

ical, not broadened or appressed. distal 5 segments elongate. Palpus (Fig.

6b) with lengths of segments in proportion of 15-25-45-30-25; 3rd segment

slender, fusiform; palpal ratio 3.0; small deep pit opening by a smaller pore

at midlength. Mandible (Fig. 6d) with approximately 20 small teeth, their

size gradually increasing distad in series. Wing (Fig. 6c) with costal ratio

0.74; first radial cell short and narrow, 2nd radial cell 2.6 x length of 1st;

macrotrichia numerous on entire wing except in basal cell and in base of

cell R5; subcosta without setae. Hind tarsal ratio 2.50. Spermathecae (Fig.

6e) 2, oval with short slender necks; equal, each measuring 0.087 by 0.058

mm.
Male Genitalia.—As in Fig. 6f.

Distribution.—Europe, Ontario, Virginia, West Virginia.

Specimens Examined.—ENGLAND: Burghfield. Berkshire, 30. vi. 1964,

C. Reardon, at cantharidin, 2 9; Ufton Nervet, Berkshire, 4.viii.l964, C.

Reardon, at cantharidin. 6 d, 4 9. ESTONIA: Elva. Rannakuta.

Il.viii.l954, H. Remm, 2 9; Viluvere, 29.vii.1962, H. Remm, 1 6 (det. H.

Remm). GERMANY: Berlin, cantharidin captures, K. Mayer, 2 9. NEW
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Fig. 6. Atrichopogon ocdeineraruin. a-e, Female, f, Male, a. Antenna, b. Palpus, c. Wing.

d, Mandible, e, Spermathecae. f, Male genitalia.

BRUNSWICK: Kouchibouguac National Park, I. Smith, 1 1-17. vii. 1977, 1

$; 16.vii.l979, 1 S\ 2. vii. 1978, J. R. Vockeroth, 1 6: 6. vii. 1978, J. A.

Downes, 1 6. ONTARIO: Maynooth, 19. vi. 1963, J. F. McAlpine, on Epi-

cauta sp., 2 9 (CNC). VIRGINIA: Alexandria, 15. vi. 1952, W. W. Wirth,

from Osmunda fern bog, 1 9 . WEST VIRGINIA: Lost River State Park,

Hardy Co., 8-14. vii. 1963, K. V. Krombein, Malaise trap, 1 9.

Notes.—I am grateful to E. C. Pelham-Clinton of the Royal Scottish Mu-
seum in Edinburgh for first calling my attention to my misidentification of

this species in my 1956 paper. The specimens 1 received in 1956 from the

Helsinki Museum under the name A. oedeinerarmn (localities: Siilinjaroi

and Kurkijoki, Tiensuu, Finland) were not oedeinerarmn but were A. lii-

corum (Meigen).

This species is easily separated from the other species of Meloehelea by

the proximal flagellar segments which are subspherical, not flattened, broad-

ened, or appressed, by the shallow pit on the third palpal segment, and by

the uniform-sized, moderately small mandibular teeth. The proboscis is not

upcurved as in most other species of Meloehelea. A. lindneri from East

Africa has similar antennae and mandibles, but is a much larger species with

deeply bifid tarsal claws.

Abdullah (1964) reported A. ineloesni^ans Kieffer attracted to cantharidin

in experiments made at Frilford Heath, Berkshire, England, on 17 and 25

June 1964. The material listed above taken in similar captures in Berkshire
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in July and August and sent to me for identification was not mcloesugans

but oedemerarmn.
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Abstract.—The type-species of Haploinyza Hendel. Antineiira togata

Melander, is shown by the structure of the male postabdomen to be referable

to Liriomyza. A new genus Haplopeodes, type-species Phytomyza minuta

Frost, is erected for a compact group of species hitherto considered closely

related to the species now designated as Liriomyza togata (Melander).

Three new species, Haplopeodes kefi (California, U.S.A.), H. vogti (Rio

Grande do Sul, Brazil), and H. eurhabdus (Argentina) are described, and

a key to the American species of Haplopeodes is given.

Genus Liriomyza Mik

Liriomyza Mik. 1894: 289. Type-species, iirophorimi Mik, by monotypy.

Antineura Melander. 1913: 249. Type-species, togata Melander, by original

designation. Preoccupied by Antineura Osten Sacken. 1881.

Haplomyza Hendel, 1914: 73. New name for Antineura Melander; type-

species, togata Melander, by autotypy. NEW SYNONYM.

Haplomyza was recognized as a genus by Spencer ( 1963), following Prick

(1959), on the basis of the following combination of characters: Orbital set-

ulae reclinate; crossvein im (tp) lacking; pregonite bearing a well-developed

seta; only one upper orbital seta present; and male genitalia of a uniform

type. He further stated that two of the characters cited by Prick, viz., those

of matt gray mesoscutum and presence of only two rows of acrostichal

setae, do not hold for some South American species that are otherwise

typical, inasmuch as those species have largely shining mesoscuta and one

of them has about five rows of acrostichals.

The type-series of Antineura togata (see below) unfortunately does not

have the characteristic male postabdominal structures which, as Spencer

(1963: 373) stated, "show that they (the dark and shining South American

species) can be included in a natural genus, together with the yellow and

gray species such as H. tigrensis from Argentina, and H. togata (Mel.) and

other North American species." The inclusion by Spencer of H. togata in

this group can be explained by the fact that Prick (1953). on comparison of
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external characters, referred parts of the original series of Phytomyzxi min-

uta Frost (shown below to be conspecific with the type of miniita) to H.

togata, while referring to H. ininuta only a series reared from Chenopodiuin

album.

The type of Antineura togata has a postabdomen (Fig. I) similar in all

respects to those of many species that have been placed in Liriomyza. Only

the characters of the acrostichal setae, color, and lack of crossvein im in

the wing remain to distinguish it from those species of Liriomyza. The

stridulating mechanism of male Liriomyza species discovered by Tschirn-

haus (1972; Spencer, 1976: 223) can be distinguished in the lectotype of

togata as a ridge on the posterior side of the hindfemur. but in a microslide

preparation of a male paratype of Haplopeodes kefi, n.sp. neither the fem-

oral ridge nor the abdominal file could be distinguished.

Haplomyza, therefore, must be considered a synonym of Liriomyza. sev-

eral of the European species of which possess one or more of the characters

of tOgata.

Liriomyza togata (Melander), NEW COMBINATION
Figs. lA-lD

Antineura togata Melander, 1913: 250.

Haplomyza togata (Melander). Hendel. 1914: 73; Frick. 1952: 410; Frick.

1953: 73; Frick, 1957: 204 (lectotype selection); Frick. 1959: 413; Spencer,

1963: 373: Frick, 1965: 803.

The male specimen from Pullman, Washington, selected as lectotype by

Frick, is now in the U.S. National Museum collections. Its postabdomen is

shown in Fig. 1; it is in all respects similar to many species of Liriomyza.

The only other specimen referable to L. togata that I have seen is the

allolectotype (paralectotype) from Almota. Washington, the only other

member of the original syntypic series. I cannot distinguish it from several

of the species here placed in Haplopeodes. The food-plant of L. togata is

not known.

Haplopeodes Steyskal, NEW GENUS

Type-species, Phytomyza minuta Frost. Gender masculine; derivation from

Greek Impious 'simple' -I- peos 'penis' + eidos "form" -(- es adjectival

derivational suffix {-es, masc. and fern.; -es, neuter).

This taxon corresponds essentially to the genus Haplomyza as used by

Frick and Spencer (see foregoing), with the exception of the type-species.

Antineura togata Melander. shown herein to be referable to Liriomyza. The

species comprised in this concept, including Haplomyza minuta (Frost),

most specimens of which have been erroneously identified with Liriomyza

togata (Melander). form a compact group distinguished by a simple aedea-
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epi

Figs. lA-lE. Liriomyza togata. lA, Phallosome, lateral view. IB. Same, ventral view. IC,

Sperm pump. ID. Epandrium and associated structures, anteroventral and profile views. IE.

Hypandrium and pregonite (sinistral halO.

Figs. 2A-2E. Haplopeodes kefi. 2A. Phallosome, lateral view. 2B. Aedeagus in A view.

2C, Sperm pump. 2D. Epandrium, hypandrium, and associated structures less phallosome

(sinistral halO- 2E. Epandrium and part of hypandrium, profile, aed = aedeagus; epa = epan-

drium; epi = epiphallus; hyp = hypandrium; pg = pregonite; ss = surstylus.



VOLUME 82, NUMBER I 143

gus lacking or almost lacking lobes or processes and with very little color-

ation, an elongate or scoop-shaped epiphallus. anteriorly rounded hypan-

drium with a seta on the lobe that bears the pregonite. a surstylus with an

apical comb of two to four denticles, and a sperm-pump with a large col-

orless vesicle. The taxon is here considered a genus apparently closely

related to Liriomyza and Calycomyza. The seta on the pregonite-bearing

hypandrial lobe is yellowish and difficult to perceive; I have been unable to

distinguish it in H. vogti and H. eurhabdus. The diagnostic characters of

seven of the species in the following key are only in the male postabdomen,
and the most distinctive parts seem to be the surstylus, epiphallus, and
structures at the base of the aedeagus. I have not been able to find characters

in other parts of the body to distinguish these species from each other, or

indeed from Liriomyza togata, and the color characters cited by Frick (1959)

do not seem to be trustworthy.

Species from other parts of the world than the Americas include a few
from Europe that have been placed in Haplomyza (as a subgenus of Lirio-

myza) by Hendel (1931: 198), two Australian species that have been recently

placed in Liromyza (Spencer, 1977), and Haplomyza diminuella Spencer

(1961: 339), described from a single female specimen from South Africa.

Haplopeodes is probably restricted to the Americas.

The species of Haplopeodes, so far as is known, are leaf miners in a

variety of plants, chiefly in the families Amaranthaceae, Chenopodiaceae,

and Solanaceae. Morphological characters of immatures are known for only

one species, H. lopesi (Oliveira and Silva, 1954).

The adult males of Haplopeodes may be distinguished as in the following

key.

Key to Species of Haplopeodes Based Largely upon Males

1 (2) Inner postalar seta arising from yellow area; scutellum so large-

ly yellow that basal seta arises from area of that color; male

unknown (miner in Portulaca sp.; New Mexico)

H. palliatus (Coquillett)

2 (1) Inner postalar seta arising from blackish area; scutellum more

extensively blackish, including area at base of basal seta.

3 (8) Front and scutellum dark brown to black (miners in Solaniim

spp. in Brazil).

4 (5) Halter entirely dark, blackish H. hullati (Spencer)

5 (4) Halter at least partly yellowish.

6 (7) Third antennal segment black; knob of halter gray mesally,

yellow laterally; surstylus with 4 minute, widely spaced den-

ticles H. verhascifolii (Spencer)
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7 (6) Third antennal segment pale brown; knob of halter yellow; sur-

stylus with 4 blunt teeth and 2 denticles (Fig. 7)

H. lopesi (Oliveira and Silva)

8 (3) Front yellow; scutellum yellow mesally; halter yellow (species

mining in Amaranthaceae. Chenopodiaceae. and Solanaceae).

9 (10) Male with complex aedeagus of Liriomyza type (Fig. 1) (host

unknown; Washington) Liriomyza togata (Melander)

10 (9) Male with simple aedeagus (Figs. 2-6).

11 (14) Surstylus (Figs. 4. 9) with 3 or 4 blunt teeth occupying most of

apical margin, also with I seta close to one of the teeth.

12 (13) Surstylus (Fig. 9) with 3 teeth and 1 seta; each arm of hypan-

drium with median expansion (Florida) ...//. philo.xcri (Spencer)

13 (12) Surstylus (Fig. 4D) with 4 teeth and I seta; arms of hypandrium

of uniform width as far as basal lobe (Fig. 4D) (Argentina) . . .

H. tigrcnsis (Spencer)

14 (11) Surstylus (Figs. 2, 3, 5, 6, 7) with only 2 teeth or with 3 or 4

teeth very close together.

15 (18) Surstylus with 2 triangular teeth and without seta.

16 (17) Abdomen black centrally, sometimes broadly yellowish later-

ally; surstylus as in Fig. 7 (Argentina) H. capsici (Spencer)

17 (16) Abdomen yellowish with 3 pairs of blackish spots (Fig. 6F),

surstylus as in Fig. 6D (Argentina) . . H. eiirhabdiis, new species

18 ( 15) Surstylus with 2 setae and 2 or more teeth or with 3 or 4 teeth

and without setae.

19 (20) Surstylus (Fig. 5D) with 4 minute closely-spaced teeth and

without seta, attached anterior to ventral apex of epandrium

(Fig. 5C) (Brazil) H. vogti, new species

20 (19) Surstylus (Figs. 2D, 3D) with 2 to 4 small teeth on common
projection and with 2 setae (United States).

21 (22) Hypandrium (Fig. 3D) with narrow basimesal seta-bearing

lobe; aedeagus in posterior view (Fig. 3B) (western U.S.) ....

H. ininntus (Frost)

22 (21) Hypandrium (Fig. 2D) with broad seta-bearing lobe; aedeagus

in posterior view (Fig. 2B) with basal part in form of parallel-

ogram (California) H. kcfi, new species

Haplopeodes huUati (Spencer), NEW COMBINATION

Haplomyza hullati Spencer, 1963: 374.

This species is known only from a single pair in Spencer's collection,

reared from leaves of Solanuin hiillatutii Veil, in the State of Sao Paulo,

Brazil. I have not seen it and no data on the surstylus is available.
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Figs. 3A-3D. Haplopeodes miniitus. 3A. Fhallosome and sperm pump. 3B. Ventral view

of aedeagus. 3C. Epandrium and part of hypandrium. profile. 3D. Epandrium. hypandrium.

and associated structures less phallosome (sinistral half).

Figs. 4A^E. H. ti^rensis. 4A. Phallosome. 48. Ventral view of aedeagus. 4C'. {{pandriuni

and part of hypandrium. profile. 4D. Epandrium. hypandrium. and associated structures (si-

nistral halO. 4E, Sperm pump.
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Haplopeodes capsici (Spencer), NEW COMBINATION
Fig. 7

Haplomyza capsici Spencer, in Spencer and Stegmaier. 1973: 175.

This species was reared from leaves of Capsicum annnniu L. in the vi-

cinity of Tucuman, Argentina. Several larvae may feed in the same leaf and

form a large communal blotch mine.

Haplopeodes eurhabdus Steyskal, NEW SPECIES
Figs. 6A-6F

Male.—Length of wing 1.3 mm. Distinguishable from H. capsici, as

shown in the foregoing key, by little more than characters of the male post-

abdomen, lesser size, 6-spotted yellow abdomen (in H. capsici black cen-

trally and more or less yellow laterally), 2 instead of 3 lower fronto-orbital

setae (front in type specimen strongly depressed), and apparently shorter

and relatively higher head (Fig. 6E). The male postabdomen (Figs. 6A-6D)

is also quite similar to that of H. capsici, the position of the surstylar teeth,

apical in //. eurhabdus and postapical in H. capsici (Fig. 7) is quite differ-

ent.

Holotype.—Male, "Argentina 1972 ex Solanuni elaeagnifoUum'' Cav.

(H. Zimmermann), notebook no. AcSA 138B. type number 75551 in the

U.S. National Museum.
The specific epithet is a Greek adjective signifying 'with a long rod.'

Haplopeodes kefi Steyskal, NEW SPECIES
Figs. 2A-2E

Male.—Length of wing 1.08 to 1.31 mm (in type 1.21 mm). Distinguishable

from H. minutus, as shown in the foregoing key, by little more than differ-

ences in the male postabdomen, although there seems to be a rather indis-

tinct difference in the body coloration, the sharp differentiation between

yellow margin and black center of the abdominal terga of H. minutus lack-

ing, the abdomen instead being dark brownish with indistinct yellowish mar-

gins; the mesoscutum is also indistinctly yellowish before the scutellum.

Postabdomen with surstylus (Figs. 2D, 2E) placed well forward, bearing

a narrow comb of 4 denticles and 2 small setae anterior to the comb; epi-

phallus (Fig. 2A) with dorsal profile in apical half straight, without recurved

tip; aedeagus (Figs. 2A, 23) with lightly sclerotized basal portion approxi-

mately as long as simply tapering, slender, hyaline apical portion; pregonite

(Fig. 2D) with apical gash much as in Liriomyza togata (Fig. IE).

Female.—Similar to male; length of wing 1.42 to 1.48 mm; ovipositor

sheath short, black, about as long as yellowish last preabdominal segment.

Mine.—On dorsal surface of leaf; a highly irregular blotch seldom as much
as 2 cm in greatest extent; position very variable, but most often near middle
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Figs. 5A-5D. Haplopeodes vof^ti. 5A. Phallosome. 5B. Ventral view of aedeagus. 5C.

Epandrium and part of hypandrium. profile. 5D. Epandrium. hypandrium. and associated struc-

tures (sinistral half)-

Figs. 6A-6F. H. etirliahdus. 6A. Phallosome. 68, Ventral view of aedeagus. 6C. Epandrium

and part of hypandrium, profile. 6D. Epandrium. hypandrium. and associated structures (si-

nistral halO- 6E, Head of male in profile. 6F. Dorsal abdominal pattern.
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8
Figs. 7 to 9. Surstylus of Haplupeodes spp. 7. //. capsici. 8, H. lopcsi. 9, H. pliilo.xeri.

Redrawn from figures in original descriptions.

of leaf and usually confined to one side of midrib; feces in randomly disposed

spots. At least some of the mines examined may be formed by more than

one larvae, as are those described by Spencer for H. capsici.

Types.—Holotype, allotype, and 4 6 and 1 9 paratypes, Santa Cruz,

Santa Cruz County, California, U.S.A., 14 September 1948 (K. E. Frick).

ex larva Solanum mnheUiferuin Esch.; 1 pair of paratypes, same data, 17

September 1948. There are also 2 adult specimens, 5 puparia, and 7 larvae

in ethanol, also 2 sheets with 66 pressed mined leaves of the host plant from

this same lot (Frick no. 143-1). All is in the Frick Collection. California

Academy of Sciences, San Francisco, with the exception of one pair of

paratypes retained in U.S. National Museum.
The specific epithet is an acronym composed of the initial letters of the

name of the collector, Kenneth E. Frick, to which -i as a genitive ending

had been added.

This is the only North American species of Haplopeodes known to mine

in a solanaceous plant, as do three South American species. The latter are

much darker in color than H. kefi and structurally different.

Haplopeodes lopesi (Oliveira and Silva), NEW COMBINATION

Haplomyza lopesi Oliveira and Silva, 1954: 25; Spencer, 1963: 375.

Known only from the type specimens collected from Solanum argenteum

Dunal in Rio de Janeiro, Brazil. The description is well illustrated, with

some data on the larva. I have not seen the species.

Haplopeodes minutus (Frost), NEW COMBINATION
Figs. 3A-3D

Phytomyza miniiia Frost, 1924: 86; Frick, 1952: 427.

Haplomyza minuia (Frost) Frick, 1953: 73 (lectotype selection); 1959: 413;

1965: 802.
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Haploiuyza togata ( Melander) Stegmaier. 1967: 197; Spencer. 1969: 201.

Misdeterminations.

H. ininuta (Frost) Spencer and Stegmaier, 1973: 112.

As shown in the above synonymy, some of the records for Uiioinxza
togata actually refer to Haplopeodes minutus. I have examined the postab-

domen of male specimens in the type-series from Bismarck. North Dakota.
14 June 1918 and Las Cruces. New Mexico. 16 June 1917. A female from
Las Cruces. 14 June 1917, and a female from Marfa, Texas, 13 June 1917.

appear to be conspecific with the female from Fargo. North Dakota. 13 June
1918. that was unfortunately selected as lectotype. The preabdomen of all

of these specimens is black with sharply contrasting yellow tergal margins;

the first tergum is wholly yellow. The mesoscutum is black with whitish

tomentum. except for yellowish lateral border and humerus, which latter

includes a small dark anterior spot. The postabdomen of the male Bismarck
specimen, which may be considered allotype, is shown in Fig. 3. The surstyli

are borne on the middle of the lower margin of the epandrium; they bear on
their apical margin a narrow two- or three-toothed comb and two moderately

large setae. The epiphallus is strongly recurved apically; the aedeagus has

its anterobasal portion rather strongly sclerotized and narrowed apicolater-

ally; the apex of the phallapodeme. at its posterior junction with the aedea-

gus. is hamate or turned forward to form a clawlike structure; the pregonite

is carried virtually at right angles to the hypandrium and is apically bilobate.

Other specimens, including some previously referred to '^Haplo/uyza"

togata, are from the following localities: KANSAS: Manhattan. 26 August
1949 (C. Stegmaier). ex Ainaranthus retroflexus. TEXAS: Crystal City. 26

June 1962 (J. A. Harding) reared from pigweed (Ainaranthus sp.). WASH-
INGTON: Prosser. Benton County. 9 June 1952 (K. E. Frick. lot no. 52-5).

ex larva, Chenopodium album L. CALIFORNIA: Bakersfield. Kern Coun-
ty, 14 August 1948 (K. E. Frick. lot no. 84-1). ex larva. Amaranthiis hy-

bridus: Bakersfield, 9 August 1948 (W. H. Lange), ex Amaranthus sp.;

Mountain View. Santa Clara County. 4 July 1948 (K. E. Frick, lot no. 61-

1). ex larva. Amaranthus retroflexus: Sunnyvale. Santa Clara County. 22

November 1948 (K. E. Frick, lot no. 171-1). ex larva. Anuiranthus retro-

flexus.

Haplopeodes palliatus (Coquillett). NEW COMBINATION

Phytomyza palliata Coquillett, 1902: 191; Frost, 1924: 82.

Antineura palliata (Coquillett) Melander. 1913: 250.

Haplomyza palliata (Coquillett) Frick. 1952: 410; 1959: 413; 1965: 802.

This species, known from a single female specimen reared from Portidaca

sp., Mesilla Park. New Mexico, 10 August (T. D. A. Cockerell). may not

be a Haplopeodes. It is distinguished in the foregoing key.
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Haplopeodes philoxeri (Spencer), NEW COMBINATION
Fig. 9

Haplomyza philoxeri Spencer, in Spencer and Stegmaier, 1973: 112.

Described from both sexes and puparium reared from Philoxenis vermi-

cularis (L.) Br. (Amaranthaceae) from Monroe County. Florida. I have not

seen the species.

Haplopeodes tigrensis (Spencer). NEW COMBINATION
Figs. 4A-4E

Haplomyza tigrensis Spencer. 1963: 375.

The paratype cited by Spencer as being presented to the California Acad-

emy of Sciences is a male and has been examined to secure additional

detailed information and to provide the figures of the postabdomen here

presented. There are four rather widely spaced denticles on the surstylus

(Fig. 4D). the dorsal profile of the epiphallus (Fig. 4A) is sinuate with the

tip slightly recurved, and the pregonite is longer and more slender than in

other species I have examined. The aedeagus (Figs. 4A. 4B) shows a pos-

terior lobe in the middle of the dextral side, and the ectal end of the phal-

lapodeme is strongly bent.

The species was reared from ''blotch mines on unidentified bush," Tigre,

Buenos Aires. Argentina.

Haplopeodes verbascifolii (Spencer). NEW COMBINATION

Haplomyza verbascifolii Spencer, 1963: 376.

This species is known only from the types in Spencer's collection, reared

from leaf-mines on Solanum verbascifolium L.. Agua Funda. Sao Paulo.

Brazil. I have not seen specimens.

Haplopeodes vogti Steyskal. NEW SPECIES
Figs. 5A-5D

Male.—Length of wing 1.4 mm. Distinguishable from H. minutus and H.

kefi, as shown in the foregoing key. by little more than differences in the

male postabdomen. Cheek deep posteriorly, 0.4 as deep as vertical diameter

of eye; abdominal dorsum blackish, becoming brown to yellowsh laterally

and apically.

Postabdomen with surstylus (Figs. 5C, 5D) placed well forward on epan-

drium. bearing comb of 4 closely spaced, minute denticles on a short pro-

jection and without seta; epiphallus (Fig. 5A) without recurved tip; aedeagus

(Figs. 5A. 5B) with basal portion lightly sclerotized, swollen at basal V3 on

sinistral side, apical portion a little shorter than basal portion and simply

tapering to pointed tip; basal expansion of hypandrial arms (Fig. 5D) broad

and lacking seta.
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Female.—Similar to male; length of wing 1.7 mm; last preabdominal ter-

gum yellowish with pair of median brown spots; ovipositor sheath blackish,

about as long as last preabdominal tergum.

Types.—Holotype, 6 . and allotype. Brazil: Tramandai, Rio Grade do Sul,

2 February 1961. ex leaf-mine in Philoxerus portidacoides St. Hil. (G. Vogt),

type no. 75553 in the U.S. National Museum.
The specific epithet is a genitive patronymic in recognition of colleague

George Vogt's accomplishments in entomology.
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Note

Mycetophilidae and Sciaridae (Diptera) in Mexican Amber

Recently I had the opportunity, through the kindness of Dr. J. H. Peck,

to see the Mycetophilidae and Sciaridae from Mexican amber that are in his

care in the Museum of Paleontology at the University of California. Berke-

ley. My main purpose in viewing the material was to search for specimens

belonging to two recently revised genera, Phronia and Trichonta (Myce-

tophilidae). I found no species of those genera, but I was able to identify

most of the specimens to generic or at least tribal level. Further identifi-

cation is possible, but this should be done by whoever revises the modern

species of each of the genera and tribes represented. A reviser will know
the group intimately and will be better able to appreciate the relationships

of the fossils to modern forms. I suspect that some of these fossils are at

least close to if not conspecific with extant species, as is true for some
Cecidomyiidae from Mexican amber (Gagne. 1973. Proc. Entomol. Soc.

Wash. 75:169-171).

The specimens are dated Upper Oligocene to Lower Miocene, about 30

million years BP. Some are in excellent condition, the males with well-

displayed terminalia that are so important for identification of these flies.

Some species are represented in more than 1 piece of amber.

Following is a list of Mexican amber Mycetophilidae and Sciaridae that

I was able to identify. Each code number refers to one specimen and is a

combination of locality number and specimen number. Unless the postab-

domen is lost or obscured, I have indicated the sex of each specimen fol-

lowing its code number. Mycetophilidae: Ceroplatinae (Platyura or Orfelio),

B4116-3 J, B4116-4 d , B4120-10 6, B5341-32 9, B5341-38, B7046-24 9,

B7048-49 (5, B7048-50 9, B8411-71 9, B8413-40 d , B8413-41, B8425-102

d, 12997 9; Exechiini, B7048-51, B8413-156 6: Leiini, 12960 ?d; Leiini,

possibly Tctra^oncura, B7046-25: Manota sp. 9. Sciaridae: Bradysia (s.l.)

sp., B6899-16 d, B7045-45 d, B7045-46, B7046-23, 12932 9, 12933' d, 12934

d, 12998 9\Sciara sp., 12930, 12995 d.

Raymond J. Gagne, Systematic Entomolo^^y Laboratory. IIBIII, Agric.

Res., Sci. and Ediic. Admin., USDA, % U.S. National Museum of Natural

History, Washington, D.C. 20560.
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Note

Recent Collection Records of Merope tiihcr Newman
(Mecoptera: Meropeidae) in Maryland

Little information is available on the seasonal distribution and life history

of Merope tuber Newman. This is partly due to its presumed nocturnal

habits and the lack of systematic collecting for the species. Most specimens

reported were collected by overturning rocks or logs or captured in various

types of insect traps (Byers, G. W. 1973a. J. Kans. Entomol. Soc. 46: 511-

516). The species has been reported from scattered locations in several east

coast and midwestern states and Canada (Byers, G. W. 1973b. J. Kans.

Entomol. Soc. 46: 362-375; Byers, 1973a) with most records based on a

single specimen. Except for one specimen from Pennsylvania (Byers. G. W.
1954. Ann. Entomol. Soc. Am. 47: 484-510; personal communication.

Byers, 30 Mar. 1979. "The specimen was taken in a molasses trap set for

cave crickets by Dr. T. H. Hubbell, ... in Lancaster County between 6

and 30 September, 1930."), all records of M. tuber from the east coast and

Maryland date before 1904 (Barber, H. S. 1904. Proc. Entomol. Soc. Wash.

6: 50-51; Byers. 1954, 1973a, b; Caron, D. M. 1967. J. Tenn. Acad. Sci. 42:

73-77). This paper reports new records of M. tuber from Maryland and

provides additional information on its seasonal distribution.

During a field study on asilid flies in Maryland (Scarbrough, A. G. 1974.

Proc. Entomol. Soc. Wash. 76: 385-396), 26 specimens of M. tuber (see

below) were captured in a Malaise trap over a three year period. The trap

was monitored every three to four days from 15 June to 1 October in 1971

and from 1 May to 1 October in 1972 and 1973. To date this is one of the

largest number of M. tuber captured at one site and is the only site to be

systematically monitored for an extended period. Robert W. Carlson cap-

tured 26 or more specimens in a Malaise trap near Ann Arbor, Mich, (un-

published records, personal communication, Byers, 4 May 1979), and James

G. Needham captured over 100 one night at a light at Friendly, West Virginia

(Carpenter, F. M. 1932. Bull. Brooklyn Entomol. Soc. 27:149). The present

study site is located on the Towson State University Campus (Baltimore

Quadrangle; 70°32'2"W, 39°23'22"N) in Baltimore County. Maryland. The

trap was placed 8 m inside the west margin of a wooded plot and 20 m north

of a permanent stream. The immediate area surrounding the trap was dom-

inated by Quercus horealis Mich., Fraxinus americana L., Fagus i^ramii-

folia Ehrh., and Prunus sp. Ground cover was thick, consisting of several

woody shrub and herbaceous plant species and fallen branches and tree

trunks. M. tuber captured in other localities has also been associated with
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woodlands and frequently in woodlands near permanent streams (Byers,

1973a).

Based upon collection records, M. tuher is active between June and Sep-

tember (Byers. 1954). However, only two specimens are reported for the

month of June, with the rest (>150) reported in July through September

(Barber. 1904; Carpenter. 1932; Byers. 1973a). This report shows a similar

seasonal range, with all specimens captured between July and September.

Specimens collected. MARYLAND: Baltimore County. Sheppard Pratt

Woods, 20-VII-1971 (29). 6-VII-1971 (19), 21-VIII-1971 (19. 2(5). 20-IX-

1971 (29),8-VII-1972(l<5).21-VII-1972(39). l-VIII-1972 (1 9 , 2d); 5-VIII-

1972 (59). 15-VII-1973 (lc5). 25-VII-1973 (29). 5-VI1I-1973 (19). 23-VIII-

1973 (2(5).

Specimens cited herein will be deposited at Towson State University

Museum; National Museum of Natural History. Smithsonian Institution;

and Snow Entomological Museum, University of Kansas, Lawrence. Kan-

sas. Thanks are due to Oliver S. Flint. Department of Entomology. Smith-

sonian Institution for helpful suggestions concerning M. tuber, and George

W. Byers. Department of Entomology. University of Kansas, for unpub-

lished collection records and for examining an early draft of this note. The

Towson State University Faculty Research Committee is acknowledged for

support of this project.

A. G. Scarbrough. Department of Biology, Institute ofAnimal Behavior,

Towson State University, Baltimore, Marxland 21204.
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Book Review

A Field Guide in Colour to Insects. 1977. Jiri Zahradnik. Octopus Books,

Ltd., London, England. 319 pp. Cost: $7.95 (hard cover).

The author is an experienced Czechoslovakian entomologist with many
well received works to his name. His field guide was written for laymen and

beginning biology students interested in identifying adults of the more com-
mon European insects.

The general part includes basic morphological descriptions of insects,

development, distribution, and higher classification. Most of these topics

are illustrated with well selected line drawings. Methods of collecting and

preserving are given under the orders. After the orders are described, a key

is given to them, but there are no family keys or descriptions. All species

included are illustrated on color plates, with over 800 color illustrations,

providing dorsal or lateral views of insects. The color reproduction in gen-

eral is good, but red is often dull and too dark (p. 173). Although size of

insects illustrated is given in the text, a scale beside each figure showing the

average length of the insect would have been a useful addition.

The higher classification reflects the views of present day European sys-

tematists, and as such it differs from that commonly used by most North

American entomologists. Species descriptions are brief, giving the most

important morphological features for recognition of adults, and also include

notes on ecology, life cycle, economic importance, and distribution. In a

few cases, larval and adult galleries (Scolytidae). galls produced on plants

(Pemphigidae. Cecidomyiidae. Cynipidae), larval cases (Psychidae), or lar-

vae (Cossidae, Sphingidae, etc.) are also illustrated on the color plates.

A one-page bibliography lists the more important books available for be-

ginners and enthusiasts, with only a few that were printed in North America.

There is an index to common names and another to Latin names, but the

names of orders and families are deleted from both. A number of Latin

species name spellings are different from those used in the text. The text

was printed on a thick paper, and the book is too large to be carried in a

pocket as one usually does with field books.

Apparently the author had to follow rigid editorial policies, with restric-

tions imposed by the publisher, resulting in some omissions which should

not grossly detract from the value of this book.

In general, this is a fine, inexpensive book for someone looking for pleas-

ant reading and colorful pictures to assist with the recognition of common
European insects.

Michael Kosztarab. Department of Entomology. Viri>inia Polytechnic In-

stitute and State University, Blackshurg, Virginia 24061.
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Book Review

How to Know the True Bu^'s. 1978. James A. Slater and Richard M.

Baranowski. Wm. C. Brown Co., Dubuque, Iowa. 256 pp.. 496 figs. Cost:

$7.95 (cloth edition), $5.95 (paper edition).

More than 40 years have passed since the appearance of Blatchley's man-

ual of northeastern Heteroptera (1926. Nature Publishing Co., Indianapolis,

Indiana. 1116 pp.), a work that served as a bible for many 20th century

hemipterists. Drs. Slater and Baranowski have now given us an up-to-date

volume treating nearly all the genera of true bugs occurring in the United

States and Canada. At last the nonspecialist should be able to identify most

genera and the common species encountered during general collecting and in

various ecological surveys, thus helping relieve some of the burden from

taxonomic specialists.

We are pleased to report that the Slater and Baranowski book is one of

the most professionally executed of the "Pictured Key Nature Series." At

the same time the work reveals the authors' enthusiasm for their subject

and their sense of humor, challenges the amateur to add to our knowledge

of heteropteran biology and distribution, and holds much useful information

for the professional entomologist. Their work may well stimulate as much
interest in North American Heteroptera as the Blatchley volume did in the

1920's.

In the preface the authors clearly tell us what their manual is and is not

and what compromises had to be adopted, namely the impracticality of

treating the entire true bug fauna of the U.S. and Canada as Southwood and

Leston (1959. Frederick Warne and Co., London. 436 pp.) were able to do

for the fauna of Great Britain (with a manageable number of species, about

500). Not all genera are keyed and discussed, but it is remarkable that for

the two largest families, the Lygaeidae and Miridae, nearly all genera are

brought together for the first time. When one considers the fragmented

literature of the family Miridae, this stands as quite an accomplishment. We
certainly agree with the authors that a synoptic manual is not the place to

make radical changes in names of higher taxa. They have therefore been

conservative and used names as they appear in standard references.

The introductory chapters treat heteropteran biology and morphology and

define and give illustrations of most of the common terms used later in the

keys. Perhaps "trichobothrium" and "ostiolar canal," which appear in the

family keys, could have been more fully explained since they are not listed

in the terminal index/glossary. Especially valuable are the many collecting

hints, methods the experienced hemipterist takes for granted but are seldom
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seen in print. Armed with such privileged information, the beginner should

be able to collect rare ground-dwelling forms by using an aspirator in con-

junction with the "scratch and search" technique, seldom seen tree and
shrub species by beating foliage over a tray, and elusive shore bugs by
squirting them with a squeeze bottle filled with alcohol.

Other introductory sections deal with the proper preparation and care

of specimens, including the advice to keep mirids out of alcohol (amen!).

Beginners are encouraged to keep host plant records and associate imma-
tures with adults. A nice addition is a section on the hemipterists them-

selves—Europeans and Americans, amateurs and professionals—who have
contributed most to our knowledge of the true bugs. To these biographical

sketches, the inclusion of the date of birth and death might have given

some historical perspective. A list of general references on Heteroptera

precedes the keys to adults and nymphs of the North American families.

The family keys are workable and should be readily understood by the

student. Only a few "trouble spots" were found. North American members
of the Isometopidae, admittedly a group not often encountered by the be-

ginner, will not key out in couplet 31 (p. 23) because of their 2-segmented

tarsi. The omission of the word "head" in couplet 10a (p. 21) could also

cause confusion.

Most of the remainder of the book is devoted to treating the families of

Hemiptera (pp. 33-244), with generic keys and comments on biology and

taxonomy of common species. Useful references are found at the end of

each family discussion, but the listing of references appears inconsistent.

For example, a McAtee paper (1919. Bull. Brooklyn Entomol. Soc. 14: 80-

93) is cited for the small family Piesmatidae, but for the Berytidae, another

rather small group. McAtee's review paper of the same year (1919. J. N.Y.
Entomol. Soc. 27: 79-92) is omitted. No references are given for the large

families Coreidae and Pentatomidae, but references are included for other

large families.

The numerous, original illustrations are an outstanding feature, although

they do vary in quality. Facilitating the use of generic keys are the many
line drawings of setae, spines, ostiolar canals, etc. The authors admit to

some difficulties in keying certain genera, and they provide comments in

the text or footnotes to aid in interpreting some of the difficult couplets. We
noted inconsistencies in the updating of nomenclature and number of species

contained in certain genera. Also several old generic names were used in

the "List of Common Names" which precedes the index. These minor

problems undoubtedly are a result of the work being in preparation for at

least 15 years (see Sweet, M. H. 1964. Pt. I. Entomol. Am. 43: 4).

For the Miridae, the largest family of the true bugs, the authors had to

rely heavily on the literature, which they readily admit means that some
species may not run correctly to genus. For example, at least one species
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of Scalponotatus will key to Slaterocoris, and Teleorhinus (couplet 155)

might not be considered an ant mimic because it does not have the abdomen
constricted at the base. Although under the genus Peritropis (p. 187) both

P. luisseyi and P. saldaeformis are said to have "numerous large white

spots sprinkled over the dorsal body surface/' this description should apply

only to husseyi. The illustration labeled as Plagiognuthus ohscurus (Fig.

415) should refer to P. politus, a mistake first made in Knight's "Miridae

of Illinois" (1941. Bull. 111. Nat. Hist. Surv. 22: 1-234).

Most reviewers are wont to point out typographical and similar errors;

happily, we found few. Occasionally a typographical error resulted in a

misspelling or a run-on sentence. Several genera, mainly mirids and tingids.

were omitted from the index, including Hesperophylum, Leptocorisa, Lep-

todictya, Leptopharsa, Leptophya, Litomiris, Lopidea, Lopidella, Lopus,

and Melanorhopala. These problems, however, do not seriously detract

from a book we enthusiastically recommend to those interested in the true

bugs—the amateur as well as the specialist.

A. G. Wheeler. Jr. and Thomas J. Henry. Bureau of Plant Industry,

Pennsylvania Department of Agriculture, Harrishurg, Pennsylvania 17120.
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ONOPELMIS, A NEW GENUS OF DRYOPID BEETLE FROM PERU
(COLEOPTERA: DRYOPIDAE)

Paul J. Spangler

Department of Entomology, Smithsonian Institution, Washington, D.C.

20560.

Abstract.—A new genus and species of semiaquatic beetle from Peru,

Onopelmus inca, belonging to the family Dryopidae (Coleoptera), are de-

scribed. A habitus view, antenna, maxillary palpus, male aedeagus, and

female ovipositor are illustrated and characters are given to distinguish the

genus Onopelmus from all other genera of the Dryopidae.

The family Dryopidae is a relatively small one which includes 210 species

in 15 genera described in the world fauna. Seven genera have thus far been

described from the Western Hemisphere. The purpose of this article is to

make known an additional genus I have had for 10 years but held with the

hope that more specimens might become available for descriptive purposes.

It now seems that obtaining more specimens of this genus soon is unlikely,

therefore, I am describing it from the specimens available.

A literature search reveals that there are no keys to all of the dryopid

genera of the world and there are only a few revisionary studies which,

unfortunately, are regional rather than worldwide in scope. Furthermore,

the search reveals that some of the genera with the greatest number of

species, such as Helicluis, need to be revised; many species appear to

belong to genera other than the one in which they were described. Fortu-

nately, the seven dryopid genera described previously from the Western

Hemisphere may be easily identified by the use of Brown's (1970) key to

the dryopid genera of the New World. The eighth genus known for the New
World is described below.

Onopelmus Spangler. New Genus

Description.—Body form oblong (Fig. 1), robust; entirely clothed with

long, dense pubescence. Head retractile; eyes widely separated. Antennae

(Fig. 2) arising close together between eyes; 13 segmented; densely pubes-

cent; basal segment stout, subtriangular, twice as wide at apex as at base;

2nd segment moderately thick, subrectangular, with anterolateral angle
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Fig. 1. Onopehniis inca, holotype, habitus, dorsal view.

slightly produced and acute; remaining 11 segments pectinate with the pro-

jection on each segment beyond the 3rd becoming progessively shorter to-

ward apex. Labial palpus 3 segmented: apical segment longest, slightly long-

er than the 2 pubescent basal segments. Maxillary palpus 4 segmented;

apical segment cylindrical, elongate, about twice as long as basal 3 pubes-

cent segments combined. Pronotum convex, without sublateral carina or

sulcus. Elytra wider at base than base of pronotum, widened posteriorly;

with 9 rows of moderately coarse punctures evident on base of each elytron

but becoming effaced on apical Vy, intervals unmodified. Scutellum large,

scutate. Hind wings present. Prosternum long in front of forecoxae. Pro-

sternal process rather broadly lanceolate, widest between forecoxae, feebly

margined laterally; apex with strong, broad, longitudinal carina; also apex

recurved and fitting into a deep mesosternal fovea. Middle and hind coxae

about equally transversely separated. Mesosternum between midcoxae nar-

row, about ^A as wide as midcoxa. Metasternum with a shallow longitudinal

groove on midline becoming broader and slightly deeper posteriorly. Suture

between mesosternum and metasternum present but indistinct. Basal ab-

dominal sternum deeply divided by hind coxae and about as long as 2nd
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Figs. 2-7. Onopi'lmns inca. 2. Antenna of holotype. ventral view. 3. Maxillary palpus of
holotype. ventral view. 4, Aedeagus of holotype. dorsal view. 5. Aedeagus of holotype. lateral
view. 6, Ovipositor of allotype, lateral view. 7, Ovipositor of allotype, dorsal view.
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Sternum on midline; 2nd segment slightly longer than 3rd: 3rd segment

slightly longer than 4th; 5th segment about V3 longer than 4th segment.

Type-species.

—

Onopelmus inca, new species.

Etymology.

—

Onopelmus is an anagram of Pelonoiuus, a dryopid genus

similar to Onopelmus in facies but different in morphology; gender, mas-

culine.

Comparative notes.—This new genus keys to Sostea and Helichus at

couplet 6 in Brown's (1970) key to the New World genera of the Dryopidae.

Although the basal segment of the antenna of Onopelmus is not enlarged,

as is true also for Helichus, it is not similar in other characters to Helichus.

Onopelmus superficially resembles a large Pelonomus in size, shape, color,

densely pubescent eyes and body, and absence of pronotal sublateral cari-

nae. However, unlike Pelonomus which has 11-segmented antennae with

the second antennal segment not dilated and has the penultimate segment

of the maxillary palpus long, i.e., about two-thirds as long as the ultimate

segment, Onopelmus has 13-segmented antennae with the second segment

dilated and has the penultimate segment of the maxillary palpus short, i.e.,

about one-sixth as long as the ultimate segment. This combination of char-

acters will separate the genus Onopelmus from all other dryopid genera

described.

Onopelmus inca Spangler, New Species

Figs. 1-7

Holotype male.—Length 7.0 mm; width 2.8 mm. Body form (Fig. 1) elon-

gate, subparallel, convex dorsally; uniformly densely pubescent. Color of

head and pronotum black with yellowish pubescence; elytra dark reddish

brown with yellowish pubescence. Antennae, maxillary and labial palpi,

mentum, and all tibiae and tarsi reddish brown. Prosternum, mesosternum,

metasternum, abdominal sterna, and all femora dark reddish brown with

yellowish pubescence.

Head moderately coarsely and moderately densely punctate; punctures

on disc separated by !^ to 3x their diameter; punctures anterior to antennal

insertion finer and denser and obscured by denser pubescence. Eyes large,

hemispherical, and densely pubescent. Antenna 13 segmented (Fig. 2). Max-
illary palpus 4 segmented; apical segment cylindrical, elongate, about twice

as long as three basal segments combined (Fig. 3). Labrum finely, densely

punctate, less pubescent on anterior margin; shallowly arcuately emarginate

apicomedially; anterolateral angles rounded, not expanded laterally.

Pronotum 1.8 mm long; 2.0 mm wide, widest at base. Sides arcuate-sin-

uate and distinctly margined. Anterolateral angles moderately acute and

moderately projecting. Posterolateral angles strongly acute and strongly pro-

jected. Anterior margin arcuate. Posterior margin strongly trisinuate. Sur-

face densely, moderately coarsely punctate; punctures on discal area sep-
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arated by '/i or Ix their width. Prosternum long anterior to procoxae.

Prosternal process rather broadly lanceolate, widest between forecoxae,

feebly margined laterally; apex with strong, broad, longitudinal carina; also,

apex recurved and fitting into a deep mesosternal fovea. Metasternum with

moderate longitudinal depression on midline; sides declivous between mid-

dle and hind coxae; surface faintly alutaceous and punctate; punctures fine

and moderately dense, separated by about 2 or 3x their width. Hind wings

present. Procoxae and middle coxae rather narrowly separated, hind coxae

slightly more widely separated. Legs long and slender. Femora densely

pubescent. Tibiae and tarsi sparsely pubescent; surfaces without sculpture

except the seta-bearing punctures. Tarsal claws large and stout.

Abdominal sterna 1 to 5 finely alutaceous, punctate, and obscured by

pubescence; punctures moderately coarse, shallow, and separated by 1 to

3x their width.

Scutellum large; subtriangular, with all three sides arcuate; densely punc-

tate; and finely, moderately densely pubescent.

Elytron with 9 rows of coarse punctures; these punctures separated by

2 to 4x their width. Intervals with punctures about like those on pronotum

but shallower and slightly less dense. Humeral areas evenly rounded. Sides

of elytra distinctly margined, almost parallel but slightly narrowed just an-

terior to midlength, and gradually converging from apical -Va to apex. Api-

colateral margins of elytra opposite sides of 5th sternum strongly crimped

for reception of margins of 5th sternum. Elytral apices obtuse.

Male genitalia.—As illustrated (Figs. 4, 5).

Female.—Larger than male, length 9.0 mm, width 3.1 mm. Tibiae and

tarsi are much darker reddish brown than in male. Otherwise similar to

male. Ovipositor as illustrated in Figs. 6, 7.

Types.—Holotype 6: PERU: Huanuco: Tingo Maria. 19-24 April 1969,

Paul and Phyllis Spangler, USNM Type No. 75667, deposited in the Na-

tional Museum of Natural History, Smithsonian Institution. Allotype, same

data as holotype; deposited with holotype.

Etymology.—The name inca is a noun used in apposition to the generic

name; named for the Inca Indians of Peru.

Habitat.—Unknown; both specimens were collected at a blacklight op-

erated on the bank of the Rio Huallaga.

Acknowledgment
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TWO-WINGED FLIES OF THE GENUS DASIOPS (DIPTERA:
LONCHAEIDAE) ATTACKING FLOWERS OR FRUIT OF SPECIES OF

PASSIFLORA (PASSION FRUIT,
GRANADILLA, CURUBA, ETC.)

George C. Steyskal

Systematic Entomology Laboratory, IIBIII, Agric. Res., Sci. and Educ.

Admin., USDA, 7f U.S. National Museum of Natural History, Washington,

D.C. 20560.

Abstract.—Three species of Dasiops are known to attack the flowers or

fruit pf Passiflora species in the Americas: D. curubae, n. sp. (Colombia;

host, Passiflora mollissima [H.B.K.] L. H. Bailey, or related species), D.

inedulis, n. sp. (Panama; host, Passiflora edidis Sims), and D. passifloris

McAlpine (Florida; host, Passiflora suherosa L.). The new species are de-

scribed, and additional data concerning the terminalia of both sexes of D.

passifloris are presented.

From data accompanying specimens received for determination it has

become evident that certain species of the genus Dasiops, two-winged flies

of the family Lonchaeidae, damage the flowers and fruit of species of Pas-

siflora, the fruit of which are variously known as passion fruit, granadilla,

curuba, etc., and are extensively grown for human consumption. One of the

species of flies, Dasiops passifloris McAlpine, was described in 1964 from

Passiflora suherosa L. (syn., P. pallida L.) in Dade County, Florida. Two
other species are described here. The three species constitute a group in

that they are the only known species of Dasiops so far known to possess

ovipositors with serrated tips. It is likely that other species of Dasiops will

be found to damage this large genus of plants. Little is known concerning

details of the biology of inese insects. The new species are described at this

time to provide names for reference to them in studies on their control.

Dasiops ciiriihac Steyskal, New Species

Fig. I

Female.—Length of wing 5.1 to 5.5 mm. Color generally blackish with

blue tinge. Hairs of thoracic dorsum and front dense and about as long as

3rd antennal segment. Front parallel sided, 0.39 of head width, and as wide
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as length from anterior ocellus to base of antennae; surface subshining, with

a few setigerous punctures anteriorly, somewhat depressed before ocellar

triangle, and with 2 or 3 pairs of coarse grooves radiating from midanterior

margin. Eye sparsely short haired. Lunule, face, and parafacial lightly to-

mentose. Upper margin of lunule, except near meson, shining. Shortest

distance between eye and oral margin slightly more than width of 3rd an-

tennal segment and 0.22 of eye height. Bristles and hairs of cheek strong,

about 3 anterior bristles turned upward. Arista distinctly pubescent to tip;

base blackish, gradually slightly thickened.

Poststigmatal setae 2 or 3, not accompanied by fine hairs. Propleural and

stigmatal setae 1 each. Mesopleuron with 4 to 6 strong anterodorsal and 6

to 8 strong posterior bristles. Prosternum bare. Wing hyaline, slightly smoky
yellowish; calypters and fringe pale yellowish. Tarsi with basitarsus and

about Vi of 2nd segment yellowish.

Abdomen shining, lightly tomentose. Posterior setae of last preabdominal

tergum and of ovipositor sheath uniform and in even series. Ovipositor as

in Fig. IC, total length 2.65 mm, expanded at base to 2.4x greatest width

of tip (from microscope slide preparation).

Male.—Length of wing 5.55 to 5.70 mm; front 0.29 to 0.32 of head width.

Postabdomen as in Figs. lA, IB; epandrium (e) globular; surstylus (s) rough-

ly triangular, with 3 small, stout, yellowish curved setae near apex of inner

side. Otherwise similar to female.

Types.—Holotype (9), allotype (<5), 3 9 and 2 6 paratypes, Colombia.

Cundinamarca, San Bernardo, 1-4 March 1976 (A. Lopez A.), from flower

of "curuba" (Passiflora inoUissima (H.B.K.) L. H. Bailey, or related

species); type no. 75496 in U.S. National Museum of Natural History.

The name of the species is taken from the Colombian vernacular name of

its host fruit "curuba" treated as Latin in the genitive case. According to

Lorenzo Uribe Uribe (1972). plants of the group with tubular base to the

flowers are called "curubos"' and their fruits, especially those of Passifiora

inollissima, "curubas."

Dasiops incdidis Steyskal, New Species

Fig. 2

Female.—Length of wing 2.9 to 3.5 mm. General color bright metallic

dark blue. Hairs of thoracic dorsum and front about Vi as long as 3rd an-

tennal segment. Front parallel sided, 0.33 to 0.35 of head width, and slightly

longer from anterior ocellus to antennal bases than width; surface subshin-

ing, slightly rugulose. and with sparse setigerous punctures; slightly de-

pressed a little before ocellar triangle and anterior thereto gently convex

and with shallow median longitudinal groove. Eye sparsely short haired.

Lunule, face, and parafacial very lightly tomentose; interantennal space and
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Figs. lA-lC. Dasiops ciiriihac. Figs. 2A-2G, I), incdidis. Figs. 3A-3C, D. passifloris.

A, Left profile of male terminalia ( =postabdomen). B, Inner and somewhat anterior view of
right surstylus in microsHde preparation. C, Apical part of ovipositor, ventral view. D. Anterior
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lunule black, lower face blue; margin of lunula, especially laterally, shining.

Shortest distance between eye and oral margin about 1.25x width of 3rd

antennal segment and 0.18 to 0.20 of eye height. Bristles of cheek neither

numerous nor long, 1 or 2 near anterior edge turned upward. Arista short

pubescent; base brownish, slightly thickened.

Poststigmatal setae 1 or 2, not accompanied by fine hairs; propleural and
stigmatal setae 1 each: mesopleuron with 2 or 3 anterodorsal and 2 to 4

posterior stronger setae. Prosternum bare. Wing hyaline, a little creamy
yellowish toward base; calypters and fringe yellowish to nearly white. Tarsi

with basitarsus and most of 2nd segment yellowish.

Abdomen shining, with very little tomentum. Posterior setae of last ab-

domen tergum and ovipositor sheath uniform and in even series. Ovipositor

as in Fig. 2C, total length 1.27 mm, expanded at base to about twice greatest

width of tip (from microscope slide preparation).

Male.—Length of wing 3.6 to 4.1 mm; front 0.3 of head width. Postab-

domen as in Figs. 2A, 2B; epandrium (e) ovate; surstylus (s) roughly trap-

ezoidal, on inner side with about 5 anteroapical setae and 2 similar widely

separated setae near posterior edge.

Types.—Holotype (9), allotype (d), 1 9 and 3 6 paratypes, Panama,
Chiriqui, David, 24 March 1977 (K. S. Hagen), sweeping Passiflora cdulis

Sims; type no. 75497 in U.S. National Museum of Natural History.

I am grateful to J. F. McAlpine for informing me that Dasiops hrevivornis

(Williston), described from St. Vincent, West Indies, may be conspecific

with D. inedulis. However, in view of the considerable geographic sepa-

ration it seems advisable to consider it likely that D. hrcvicornis is distinct

until more detailed information concerning it is available.

The species name is intended to recall its association with ("in") the plant

species Passiflora ediilis as well as to indicate that it is, for humans, in-

edible. The name is a Latin adjective.

Three specimens of larvae from somewhere in the province of Chiriquf

in March 1977, further details of the capture of which are not known, were

also submitted and may be the larvae of D. inedulis. They are at least

referable to the genus Dasiops because of the blackish markings alongside

the posterior stigmatophores. The larvae are creamy colored, 6.4, 5.5, and

3.6 mm long, respectively, with posterior end as in Figs. 2F, 2G, mouthhook
as in Fig. 2E, and anterior spiracle as in Fig. 2D. Dasiops inedulis is stated

by Panamanian workers to be a serious pest of purple granadilla, Passiflora

edulis Sims.

larval spiracle. E, Larval mouthhook. F. Left profile of posterior part of larva. G, Posterior

view of posterior stigmatophores and surrounding area of larva. Similar parts are drawn to the

same scale. Abbreviations: e = epandrium: h = hypandrium: s = surstylus.
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Dasiops passlfioris McAlpine, 1964: 691.

Fig. 3

This species is apparently closely related to the foregoing species and

additional data concerning male and female terminalia are here brought forth

to facilitate comparison. The remarks made by McApline concerning the

relationships of D. passifloris apply also to the two new species. All three

species have yellowish basitarsi, whitish or yellowish calypters and fringes,

plain hyaline wings, short pubescent arista, and ovipositors with serrate

tips. Little besides size, small color differences, and characters of the male

and female terminalia (postabdomen and ovipositors) distinguish the three

species.

McApline did not figure the ovipositor tip of D. passifloris and stated in

the description only that the tip is "equilaterally triangular, with very sharp

point; sides with 2 to 3 tiny hairs about middle of exposed portion." Para-

typical material and some from Hialeah, Florida reared by Rowan and Steg-

maier from fruit of Passiflora pallida, now considered a synonym of P.

suberosa L., have enabled me to prepare Fig. 3. The total length of the

ovipositor (Fig. 3C) is 1.40 mm; it is a little more than twice as broad at the

base as the greatest width of the tip and the sides are serrated with 20 to 24

minute, somewhat irregular teeth. The male terminalia are shown in Figs.

3A, 3B; the epandrium (e) is narrow and quadrate in profile and the surstylus

(s) bears a pair of adjacent teeth, of which the mesal one is furnished with

a small preapical point on the side next its neighbor.
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FIRST DESCRIPTION AND NEW RECORD OF
LARVAE OY KVRTOMATHRIPS MOULTON

(THYSANOPTERA: THRIPIDAE)

Charles F. Gerdes

Illinois State Natural History Survey, Natural Resources Building, Ur-

bana, Illinois 61801.

Abstract.—Second-instar female larvae of Kurtomathhps monilli Moul-
ton and Kurtomathrips hnmneiis (Watson) are described and separated in

a key. The first instar female of K. hrunneus and second instar male of K.
morrilli are also described, and a new host plant record is given for A^.

niorrilli.

The genus Kurtomathrips Moulton consists of three species. Kurtoma-
thrips morriUi Moulton and K. hrunneus (Watson) have been collected from
several hosts in western United States (Bailey, 1957; Sakimura, 1956) and
Mexico (O'Neill, 1970). In addition K. morrilli Moulton has been reported

from Jamaica (Bailey, 1961) and Hawaii (Bianchi. 1956). The third species,

K. anahuacensis Johansen Naime, is known only from adults on grasses in

Mexico (Johansen Naime, 1974). Moulton (1927) reported nymphs of K.

morrilli from cotton in Arizona but described only the adults. In this paper,

the larvae of K. morrilli and K. hrunneus are described. This is the first

report known to the author of K. morrilli both on soybeans. Glycine max
(L.) Merr., and in Mexico, although this species is known from an unspec-

ified legume in western United States (Sakimura, 1956).

The four descriptions in this paper separate specific immature forms. In

general second instars of Thripidae have three pairs of setae on the ventral

side of each medial abdominal segment; first instars have one pair (Speyer

and Parr, 1941). Males of both instars have one more pair of setae than

females on abdominal segment IX (Piiesner, 1960).

Materials and Methods

Associated larvae and adults of K. morrilli were obtained in alcohol from

Mexico and slide-mounted in balsam or Hoyers medium. Additional adult

and larval specimens of K. morrilli and K. hrunneus. previously mounted
in balsam, were obtained from the Illinois State Natural History Survey
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u^ui-r

V

Figs. 1-2. Knrtonuitlirips ntorrilli. second instar female. 1, Antenna! segments I-VI, dorsal

aspect: s = sense cone. 2. Pronotum. Each scale line = O.iO mm.

(INHS). Figures of slide-mounted specimens were prepared with a camera

lucida.

Key TO Second-instar Female Larvae of

K. MORRILLl AND K. BRUNNEUS

Differences in the antennae of the two species are more difficult to ob-

serve than the characters of the thorax and abdomen.

- Mesonotum with 2 pairs of anterolateral setae (setae 6 and 7 of Fig.

3). Abdominal segment IX with setae 1 and 2, and X with setae 1,

acute to blunt (Fig. 5) Kiirtomathrips morrilli Moulton
- Mesonotum with only 1 pair of anterolateral setae in place of setae

6 and 7 of Fig. 3. Abdominal segment IX with setae 1 and 2, and X
with setae I, knobbed (Fig. 6) Kurtonuithrips hrunneus (Watson)

Kiirtomathrips morrilli Moulton

Figs. 1-5

Kiirtomathrips morrilli Moulton, 1927: 188.

Second instar female.

—

Head: Antennal segment I lightest, almost clear

on outer side, light brown on inner side; II light brown in basal %, clear in
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Figs. 3-4. Kiiri<)iniiilirlp.\ inoniUi, second instar female. 3, Mesonotum and metanotiim.

4. Abdominal segment II, dorsal aspect. Each scale line = 0.10 mm.

apical Vy. Ill light brown in basal Vz, almost clear in apical Vi; IV-Vl light

brown, same shade. Antennal segment I with 1 inner seta; II with 4 subapical

and 1 medial seta; III with 4 setae on apical Vi; IV with 3 sense cones and

5 setae on apical '4, 1 sense cone noticeably shorter; V with 4 setae; VI

with 3 setae in apical -A plus 1 longer apical seta. Antennal segment IV with

at least 3 rows of microtrichia, other segments without microtrichia. Capsule
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light yellow, with 1 seta between each eye and base of antenna, with 1

smaller postocular seta. All setae acute.

Thorax: Prothorax with light brown pigment spots; 1 major pigment area

on each side in posterior '/2, often appearing as fusion of smaller spots;

small, lateral, oval spots in anterior Vi; 2 basal transverse rows of tubercles

and irregularly placed posterolateral tubercles. Pronotum with 7 pairs of

minute setae. Between pronotum and mesonotum 1 pair of light brown,

oval, sublateral spots. Mesonotum with 2 rows of setae (pairs 1-4), 2 me-

diolateral setae (pair 5) and 4 anterolateral setae (pairs 6-7). Metanotum
with 2 rows of setae (pairs 1-4), and 2 mediolateral setae (pair 5). All setae

acute except blunt pronotal pair 7. Mesothorax and metathorax each with

1 pair of light brown sublateral pigment spots located between setae 1 and

3 medially and setae 2 and 4 laterally; pigment spots each lighter on medial

side; each with about 6 transverse anastomosing rows of tubercles. Femora
light brown in basal '/6, almost clear in distal %. Tibiae light brown.

Abdomen: Light yellow. Segment I with 1 dorsal row of 4 setae (pairs

1-2), and on each side 1 minute seta (pair 3) anteromedial to seta 2. Seg-

ments II-VI each with 1 dorsal transverse row of 6 setae (pairs 1-3). Seg-

ments I-VIII each with 4 transverse rows of tubercles, with smaller anterior

and posterior rows often present; IX and X without tubercles. Segment IX

with 5 pairs of setae near distal margin, pairs 1 and 2 largest, 3 and 5

smallest, 1 and 2 inserted dorsally, 3 and 4 inserted on or near sides, 5

inserted ventrally. Segment X with 4 pairs of setae near distal margin, pair

1 largest, 2 smallest, and I and 2 inserted dorsally, 3 inserted on or near

sides, 4 inserted ventrally. All setae acute except larger pairs on IX and X
often appearing blunt.

Larvae studied: Nine 9 in INTSOY collection: Mexico, Sonora, near

Santa Maria, 28 September 1973, collector J. M. Casillas, soybeans. One
9 in INHS collection: Arizona, 23 July 1943, cotton.

Second instar male.—Similar to female but lighter; antennal segment IV

clear at base. Abdominal segment IX distinctly different; 6 pairs of setae

near distal margin; pairs 1 and 2 largest; 3, 5, and 6. smallest; 1 and 2 inserted

dorsally; 3 and 4 inserted on or near sides; 5 and 6 inserted ventrally. Male

setae averaging 0.8 of length of female setae.

Larvae studied: Two 6 in INTSOY collection: Mexico, Sonora, near

Santa Maria, 28 September 1973, collector J. M. Casillas, soybeans.

Knrtomafhrips hrunneus (Watson)

Figs. 6-8

Prosopothrips hrunneus Watson, 1931: 51.

Kurtomathrips unicoh>r Bailey, 1961: 258.

Second instar female.

—

Head: Antennal segment I lightest, almost clear

on outer side, light brown on inner side; II and III each light brown in basal
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Fig. 5. Kiiriomathrips morrilli. second instar female, abdominal segments IX-X. dorsal

aspect. Figs. 6-8. K. hninneus. 6, Second instar female, abdominal segments IX-X. dorsal

and lateral aspects. 7. First instar female, antennal segments I-VII. lateral aspect: s = sense

cone. 8, First instar female, abdominal segments IX-X. lateral aspect. Each scale line = 0.10

mm.
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V2, clear in apical V2: IV-VI light brown, same shade. Antennal segment 1

with 1 small inner seta; II with at least 4 setae in apical Vi: III with 4

subapical setae and 1 subapical sense cone; IV with 3 subapical setae and

3 subabpical sense cones; V with 3 setae and 1 sense cone in apical Vi: VI

with 4 setae below apex and 1 longer apical seta. Antennal segment III with

4 rows of microtrichia, IV with 5 such rows, other segments without mi-

crotrichia. Capsular color and chaetotaxy agreeing with second instar of K.

luonilli.

Thorax and ahdoiuen: Agreeing with description of second instar female

of K. morrilli except mesonotum with only 1 pair of anterolateral setae,

abdominal segment IX with 2 dorsal transverse rows of weak tubercles, IX

with setae 1 and 2 knobbed, X with setae 1 knobbed.

Larvae studied: Three 9 in INHS collection: Colorado, International Bi-

ological Program in the Grasslands, 27 July 1972, from Baliia sp. (Gramin-

eae).

First instar female.

—

Head: Antennal segments light yellow to light brown

without abrupt differences in shade; II and III each with 4 setae on apical

'/i; II with 1 seta longer than any seta on III-VI; IV with 2 subapical setae

on side opposite to only sense cone on IV; V and VI each with 3 setae and

1 sense cone; VII with 6 setae, none exactly apical. Antennal segment IV

with 6 rows of microtrichia, the 5th row including 2 setae; III with several

transverse ridges; I-III, V-VII, without microtrichia. Capsule light yellow

with a few setae longer than on 2nd instar.

Thorax: Light yellow, same shade as head capsule. Tubercles absent.

Mesonotum and metanotum each with several transverse rows of micro-

trichia. Femora light brown in basal V3, almost clear in distal %. Tibiae light

brown.

Abdomen: Light yellow. Segments I-IX each with about 5 transverse

rows of microtrichia. Segments III-VIII each with 1 dorsal transverse row
of 4 setae. Segment IX with 3 pairs of setae near distal margin; pair 2

longest; microtrichia along distal margin between setae fused into toothlike

projections. Segment X with 4 pairs of setae, pair 2 shortest, other pairs

similar in length, pair 1 dorsal, pair 4 ventral. Near posterior edge of segment

X a few small setae and microtrichia, possibly part of vestigial segment XI.

Larva studied: One 9 in INHS collection: same data as second instar

of K. hrunnens.
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REVIEW OF LIDOPVS GIBSON AND WETMOREA MCATEE AND
MALLOCH, DESCRIPTIONS OF THREE NEW GENERA AND TWO

NEW SPECIES, AND KEY TO NEW WORLD GENERA
(HEMIPTERA: MIRIDAE: ISOMETOPINAE)

Thomas J. Henry

Bureau of Plant Industry, Pennsylvania Department of Agriculture, Har-

risburg, Pennsylvania 17120.

Abstract.—The genera Lidopus Gibson and Wetmorca McAtee and Mal-

loch are reviewed and the species L. heidemanni Gibson, L. schwarzi

McAtee and Malloch, and W. notahilis McAtee and Malloch are rede-

scribed. Wetmorea nocturna Brailovsky is transferred to the new genus

Brailovskiocoris and the new genera Lidopiella and Myiopus are described

to accommodate the new species L. slateri and M. woldai from Panama.

Figures of all adults, except schwarzi, are provided, and a key to the New
World genera is given.

This is a final paper in my revision of the mirid subfamily Isometopinae.

Before this study only 10 genera and 13 species were known from the West-

ern Hemisphere. With Brailovsky's (1978) description of Wetmorea noc-

turna, my previous papers (Henry, 1977, 1979; Henry and Herring, 1979)

which include the synonymy of one species and two genera, and the present

study, the total number of species has more than doubled at 28 species in

1 1 genera. I have reviewed all of the New World genera, except Aristotelesia

Carvalho 1947, Isometocoris Carvalho and Sailer 1954, and Plaiimannocoris

Carvalho 1947; these three genera have been sufficiently described and il-

lustrated and have been included only in the generic key.

In this paper, I am reviewing the genera Lidopus Gibson and Wetmorea
McAtee and Malloch, transferring Wetmorea nocturna Brailovsky to the

new genus Brailovskiocoris, and describing the new genera Lidopiella and

Myiopus to accommodate the new species L. slateri and M. woldai from

Panama. Figures of all adults, except Lidopus schwarzi McAtee and Mal-

loch, are provided, and a key to the New World genera is given.

The following abbreviations are for institutions cited in this paper:

AMNH, American Museum of Natural History, New York; FSCA, Florida

State Collection of Arthropods, Florida Department of Agriculture, Gaines-

ville; IBM, Instituto de Biologia, U.N. A.M., Mexico; PDA, Pennsylvannia

Department of Agriculture, Harrisburg; TAM, Texas A. and M. University,



VOLUME 82, NUMBER 2 179

College Station; UC, University of Connecticut, Storrs: USNM, U.S. Na-
tional Museum of Natural History, Washington, D.C.

Key to the New World Genera of Isometopinae

1. Hemelytra clearly constricted (Figs. 1-5) 2

- Hemelytra broadly rounded to nearly parallel 6

2. Frons broadly formed, completely obscuring under portions of head
from frontal aspect; 2nd antennal segment strongly inflated 3

- Frons rather broadly formed, but expanded bucculae and genae
clearly visible from frontal aspect; 2nd antennal segment not

inflated 4

3. Head longer than wide; frons protruding ventrally beyond apex
of tylus from lateral aspect (Fig. lib); anterior portion of pronotum
convex and separated from basal area by a deeply impressed
line; scutellum bulbous Wetmorea McAtee and Malloch

- Head wider than long; frons not protruding ventrally beyond apex

of tylus (Fig. 10b); pronotum only slightly convex and without a

transversely impressed line; scutellum moderately convex

Brailowskiocoris, new genus

4. Frons not separated from bucculae and genae by a high ridge equal

to length of 1st antennal segment (Figs. 6, 7); pronotum punctate,

basal margin straight Lidopiis Gibson
- Frons separated from base of tylus, bucculae, and genae by a high

ridge equal to length of 1st antennal segment; pronotum impunctate,

basal margin emarginate 5

5. Dorsal surface dull, pronotum granulate, membrane dull, finely pu-

bescent; lateral margins of pronotum straight (Fig. 4); scutellum

moderately convex Myiopiis. new genus
- Dorsal surface shiny, pronotum smooth, membrane shiny, gla-

brous; lateral margin of pronotum slightly rounded, then abruptly

flared at posterior angles (Fig. 3); scutellum strongly convex, py-

ramidal Lidopiclla. new genus

6. Broadly rounded or arcuate species; anterior angles of pronotum

curving around bases of eyes 7

- Slender to oblong species, never broadly rounded; anterior angles

of pronotum straight, not curving around bases of eyes 8

7. Tylus truncate, produced to or beyond apices of 1st antennal seg-

ment, vertex much narrower than dorsal width of eyes; 2nd anten-

nal segment thickened; basal width of pronotum 4 or more times

length Diphli'ps Bergroth'

' All reference to the humerus and to humeral angles in Henry ( 1977) should refer to anterior

angles and the clause in couplet 2 and 2' of the key to species after the 2nd semicolon should

read: "humerus [anterior angles of pronotum) (female) . . .
:". not male.
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Fig. 1 Brailovskiocoris nocturnus. adult male, dorsal habitus.

- Tylus rounded, reaching to about middle of 1st antenna! segment;

vertex more than 2 times dorsal width of an eye; 2nd antennal

segment slender; basal width of pronotum 3 times length

Plaumannocohs Carvalho

8. Vertex wide, subequal to dorsal width of an eye or wider 9

- Vertex much narrower than dorsal width of an eye, eyes sometimes

nearly contiguous Myiomma Puton

9. Head with 4 very tiny ocelli, these hard to detect under certain

angles of light; dorsum pallid or yellowish with red and brown
speckles Isometocoris Carvalho and Sailer

- Head with only 2 very distinct ocelli; dorsum dark or pallid, but

without red or brown speckles 10

10. Vertex rounded or convex, at least twice as wide as dorsal width
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of an eye; pronotum not flattened laterally, basal margin convex:
cuneal fracture absent Aristotelesia Carvalho

- Vertex concave or sunken, width subequal to dorsal width of an
eye; pronotum flattened laterally and somewhat recurved, basal
margin concave or emarginate; cuneus and cuneal fracture well

developed Corticoris McAtee and Malloch

Brailovskiocoris Henry, New Genus

Type-species: Wetmorea noctiimas Brailovsky, 1978.

Generally small species, length 2.14-2.24 mm, width about 0.92 mm: dor-

sum dull to semishiny: head wider than long, width of vertex subequal to

dorsal width of eye, posterior margin of eyes with 6 or 7 short, stout bris-

tlelike setae, frons broadly produced, rounded apically, completely obscur-

ing view of under portion of head, dorsal surface separated from tylus,

bucculae and genae by length of 1st antennal segment; rostrum reaching 5th

or 6th abdominal segment; antennal segment 1 shortest, stout, segment 2

strongly inflated, width about '/3 length, length of segments 3 and 4 appar-

ently subequal (broken on paratype): pronotum semishiny. granulate, weak-

ly convex, calli slightly raised, lateral margin somewhat sulcate, entirely

carinate and narrowly impressed, basal margin deeply emarginate: meso-

scutum broadly exposed: scutellum moderately convex; hemelytra distinctly

constricted at middle, embolium narrow; length of cuneus subequal to basal

width; membrane translucent with a single indistinct cell: venter dull to

semishiny: metafemora not especially saltatorial.

Remarks.

—

Brailovskiocoris appears somewhat similar to Wetmorea but

does not have the protruding frons that reaches ventrally beyond the apex

of the tylus, the strongly convex anterior portion of the pronotum with a

deeply impressed, transverse line, or the bulbous scutellum that is raised

above or level with the pronotum. Also the head in Wetmorea is longer

than wide while in Brailovskiocoris the head is wider than long. The wide

vertex and inflated second antennal segment will separate both genera from

all other isometopines.

Brailovskiocoris noctnrmis (Brailovsky), New Combination
Figs. 1, 10

Wetmorea noctiirna Brailovsky, 1978: 50.

Paratype male.—Length 2.24 mm, width 0.92 mm, generally brown to

fuscous. Head: Length 0.48 mm, width 0.62 mm, vertex 0.22 mm; testa-

ceous brown, darker on vertex; tylus, bucculae. and genae pale or whitish,

tinged with red. Rostrum: Length about i .00 mm (imbedded in glue), reach-

ing 5th or 6th abdominal segment. Antennae: I. length 0.10 mm. width 0.10

mm, brown to fuscous; II, 0.72 mm, width across middle 0.20 mm, brown.
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Fig. 2. Liclopiclla slatcri. adult female, dorsal habitus.

darker at base and apex; III and IV broken (holotype measurements from

Brailovsky, 1978: III, 0.13 mm, IV, 0.11 mm). Pronotum: Length to 0.03

mm basal width 0.90 mm, fuscous, roughened, calli weakly raised, clothed

with recumbent pale setae; mesoscutum fuscous or black, scutellum fuscous

or black, convex. Hemelytra: Brown, darker on apical Vj,, with a translucent
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brown triangular spot just past constriction, set with rather short, stout,

erect, black, bristlelike setae; cuneus fuscous, basal area along cuneal frac-

ture enamel white; membrane translucent, grayish brown. Venter: Propleu-

ra and sternum fuscous, abdomen reddish brown. Legs: Procoxae fuscous,

meso- and metacoxae fuscous, pale apically; profemora fuscous, mesofem-

ora fuscous, pale on basal Vi and narrow stripe on anterior face of apex,

metafemora fuscous, somewhat paler basally and at extreme apex; protibiae

pale to testaceous, mesotibiae fuscous, pale on apical '/3, metatibiae fuscous;

tarsi and claws fuscous.

Specimen examined.—Paratype 6 , Mexico, Chamela-Jalisco, Estacion de

Biologia, 30-IV-1976, H. Brailovsky collector (IBM).

Remarks.—This species can be separated from other Isometopinae by its

generic characters.

Lidopiella Henry, New Genus

Type-species: Lidopiella slateri Henry, new species.

Small species, length 2.44 mm, elongate, dorsal surface shining, hemelytra

dull, head longer than wide, strongly reclining back over anterior margin of

pronotum, vertex narrow, separating eyes by distance equal to diameter of

3 ocelli, front broadly produced, rounded apically, bucculae, genae and tylus

flared into large flattened plates, surface of frons separated from facial plates

by length of 1st antennal segment, apex of frons reaching only bases of facial

plates; rostrum reaching beyond metacoxae; 1st antennal segment shortest,

segment 2 longest, slender, gradually enlarged to apex, segment 3 longer

than 4, combined lengths of 3 and 4 more than V2 length of segment 2;

pronotum shining, impunctate, basal width nearly 3x length, basal -/?< of

lateral margin carinate, posterior angles strongly flared and impressed, basal

margin emarginate; mesoscutum broadly exposed; scutellum impunctate,

strongly convex (pyramidal); hemelytra constricted on basal half, dull,

clothed with erect, bristlelike setae, embolium slender, wider beyond con-

striction, cuneus wider than long, membrane without apparent venation;

venter shining; legs slender, hind femora somewhat saltatorial.

Remarks.

—

Lidopiella is most similar to Lidopus and at a first glance

might be confused with Lidopus. However, Lidopiella can be clearly sep-

arated by the strongly reclining head, broadly flared facial plates, impunctate

pronotum with abruptly produced posterior angles, and the strongly convex

scutellum.

Lidopiella slateri Henry, New Species

Figs. 2, 9

Holotype female.—Length 2.44 mm, width 0.88 mm. Head: Length (mea-

sured parallel to surface) 0.66 mm, width 0.62 mm, vertex 0.08 mm; vertex
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Fig. 3. Liiliipiis lu'iih'manni, adult female, dorsal habitus.

and area separating facial plates and frons pale yellowish, front and under-

surface shiny brown; 2 long, stout bristles on gena. Rostrum: Length 1.16

mm, reaching 2nd abdominal segment. Antennae: I, length 0.10 mm, tes-

taceous, more brown beneath; II, 0.68 mm, testaceous, tinged with red; III,

0.32 mm, basal V2 fuscous, narrowly red at middle, pale beyond; IV, 0.22

mm, pale. Pronotuni: Length 0.30 mm, width at base 0.80 mm, shiny, fus-

cous, clothed with rather long, semierect, golden setae; mesoscutum fus-

cous; scutellum strongly convex, shiny fuscous, posterior % of median line

pale, impunctate, weakly rugose on anterior surface. Hemelytra: Rich sat-

iny brown, base of corium red-tinged, narrow area bordering clavus on basal

V3, of corium with a pale glaucous sheen; clothed with sparsely set, erect,

black, bristlelike setae with a cluster of stout, black setae at inside posterior

angle of corium; cuneus fuscous, basal V?, translucent, inside angle enamel
white; membrane translucent brown. Venter: Shiny fuscous to black, ab-

dominal segments 5 and 6 pale-marked laterally, anterior V2 of ostiolar per-

itreme opening white. Legs: Coxae pale, fuscous on basal Vi, metacoxae

more fuscous or brown than pale; profemora fuscous, pale at base, meso-
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Fig. 4. Myiopus woldai, adult male, dorsal habitus.

femora fuscous, stripe on anterior face and basal '/i pale, metafemora fus-

cous, base, narrow patch on anterior face, and a narrow stripe on dorsal

and ventral surface pale; tibiae brown to reddish brown, apical '4 (meta-)

to Vi (pro-, meso-) pale or testaceous; tarsi and claws testaceous.

Holotype.— ? Panama, Canal Zone, Barrow Colo. Isle, 8-VII1-I974,

Hsspsnhiede collector (AMNH).
Remarks.—This unusual mirid is best separated from other species by the
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Strongly reclining head, slender form, flared posterior angles of the prono-

tum and the pyramidal-shaped scutellum.

I have named this isometopine after James A. Slater (UC) who first rec-

ognized this specimen as a probable new genus and who generously loaned

me three taxa that represented two new genera and three new species.

Lidopus Gibson, 1917

Type-species: Lidopus heidemanni Gibson, 1917.

Generally small, slender species, length 1.90-2.50 mm, dorsal surface

shiny; head somewhat reclining back over anterior margin of pronotum,

eyes covering more than Vi of dorsal surface of head, width of vertex nearly

equal to Vi dorsal width of an eye; frons protruding beyond eyes, truncate

from dorsal aspect, apex touching base of tylus; bucculae and genae flat-

tened into short plates (Figs. 6, 7); rostrum reaching beyond metacoxae;

antennae simple, 1st segment shortest, 2nd segment longest, gradually en-

larged to apex, segments 3 and 4 subequal; pronotum shiny, finely punctate,

moderately convex, length Vi basal width, lateral margins carinate, posterior

angles acute, weakly impressed, posterior margin weakly convex; mesoscu-

tum narrowly visible; scutellum distinctly convex, transversely rugose, de-

pressed at middle of base; hemelytra dull, satiny, constricted on basal V2,

embolium wide, weakly reflexed, clothed with sparsely set bristlelike setae;

length of cuneus slightly longer than basal width; membrane with 2 closed

cells; venter shiny; metafemora saltatorial.

Remarks.

—

Lidopus is very similar to Lidopiella in general respects, but

lacks the wide separation between the frons and the lower facial plates and

has the punctate pronotum with the lateral margin entire. A careful com-

parison of male genitalia will be required before the true relationship of

these peculiar genera can be established.

Key TO Species of Lidopus Gibson

- Femora fuscous with only apical areas pale; pronotum deeply punc-

tured heidemanni Gibson

- Pro- and mesofemora pale, fuscous on apical V2, only; pronotum finely

punctured, almost appearing impunctate . . schwarzi McAtee and Malloch

Lidopus heidemanni Gibson, 1917: 74

Figs. 3, 6, 7

Paratype female.—Length 2.04 mm, width 0.84 mm, fuscous or black with

paler brown. Head: Width 0.56 mm, vertex 0.14 mm, fuscous. Rostrum:

Length 1.08 mm, reaching 2nd abdominal segment. Antennae: Brown to
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Fig. 5. Wctinorea notahilis, adult female, dorsal habitus.

fuscous; I, length 0.10 mm; II, 0.66 mm; III, 0.20 mm, white; IV, 0.16

whitish, somewhat infuscated. Pronotum: Length 0.38 mm, basal width

0.80 mm; shiny fuscous, distinctly punctate; scutellum fuscous, apex pale.

Hemelytra: Brown, area through basal Vj, of corium, middle of clavus and

inside posterior angle of corium with a glaucous sheen, clothed with erect,

black bristlelike setae; cuneus black, basal area enamel white; membrane
black or fumate. Venter: Shiny fuscous, ostiolar peritreme opening white.

Legs: Procoxae brown, meso- and metacoxae pale, fuscous at bases; femora

fuscous with an apical pale area; tibiae fuscous, apical '/» to Vi pale; tarsi

and claws fuscous.

Male.—Length 2.40 mm, width 0.90 mm, similar to female in markings,

only more slender and paler in color. Head: Width 0.60 mm. vertex 0.16

mm. Rostrum: Length 1.02 mm, reaching 3rd abdominal segment. Anten-
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Fig. 6. Lidoptis heidcmonni. adult male. Fig. 7. L. Iwideinanni. adult female. Fig. 8.

Myioptis w'oldai. adult male, a = frontal view of head; b = lateral view of head.

nac: I, length 0.10 mm; II, 0.60 mm; III, 0.20 mm; IV, 0.16 mm. Pronolum:

Length 0.40 mm, basal width 0.90 mm.
Specimens examined.—2 6 , Florida, Gainesville, Doyle Conner Building,

25-V-77, 29-VI-78, F. W. Mead collector, at blacklight (FSCA); 1 9 , Illinois,
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Grand Tower, July 11, 1909 (USNM); 1 fifth instar nymph. North Carolina,

Mecklenburg Co., Rt. 51, 1 mi. W. of Rt. 16, nr. Matthews, July 4, 1975,

A. G. Wheeler, Jr. collector, taken on Quercus stellata (PDA); 4 6, Ten-

nessee, Hamilton Co., 7, 15-43, Turner 20418, Lot 43-9121, taken at light

in peach orchard (USNM); Holotype and paratypes, 19,26, and nymphs,

Brownsville, Texas, 30-4-04, H.S. Barber collector (USNM); 1 9, Texas,

Zavalla Co., Nueces River, IV-28-1910, Hunter and Pratt collectors

(USNM); 1 9, Texas, Helotes, July 1, 1917, H. H. Knight collector

(USNM); 1 S , Texas, Mission, Aug. 8, 1963 on citrus (USNM); 2 9 , Mex-

ico, Tamaulipas, 8.5 miles south Soto la Marina, 14-VII-I973, Gaumer and

Clark collectors (TAM).

Remarks.

—

Lidopits hcidcmanni is very similar to schwarzi in size and

color patterns and can be rather dubiously separated by the more strongly

punctate pronotum and the differently marked femora.

This isometopine, previously known only from Texas, is much more wide-

spread then published records indicate. I have examined adults from Flor-

ida, Illinois, Tennessee, and Mexico and a single fifth instar nymph from

North Carolina. Wheeler and Henry (1978) provided a key to the fifth instar

nymphs of the five eastern species of Isometopinae, including L. heide-

ituinni.

Lidopus schwarzi McAtee and Malloch, 1924: 77

Holotype female.—Length 1.94 mm (hemelytra broken, width not mea-

sured). Head: Width 0.48 mm, vertex 0.14 mm, dark brown. Rostrum:

Length 0.76 mm, reaching just beyond metacoxae (imbedded in glue). An-

tennae: Testaceous to light brown; I, length 0.06 mm; H, 0.50 mm, apical

'4 fuscous, somewhat inflated; III and IV broken. Pronotum: Length 0.30

mm, basal width 0.74 mm, shiny black, very finely punctate. Hemelytra:

Similar in coloration to heidemanni. clothed with recumbent, golden setae,

intermixed with erect, stout setae. Venter: Fuscous to black, ostiolar per-

itreme opening pale. Legs: Coxae pale, fuscous at bases; pro- and meso-

femora pale, fuscous on apical VS; metafemora fuscous, pale at bases and

ventral aspect of apices, tibiae pale, pro- and mesotibiae fuscous on basal

'/2, metatibiae fuscous, pale on apical Vs; tarsi and claws fuscous.

Specimen examined.—Holotype 9, Cacao Trece Aguas, Alta V. Paz,

Guatemala, Schwarz and Barber collectors, USNM type no. 27420.

Remarks.

—

Lidopus schwarzi is very similar to heidenumni and differs

only in the more weakly punctured pronotum and the slightly different

coloration of the legs. McAtee and Malloch (1924) suggested that the com-

bined lengths of the third and fourth antennal segments being more than

half the length of the second segment would separate schwarzi from

heidemanni; however, heidemanni likewise exhibits such proportions, and

it may be that schwarzi is only a poorly preserved example of heidemanni.
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Fig. 9. UdopielUi slatcri. adult male. Fig. 10. Bniilovskiocoris noctiinms. adult male.

II. Wctmorea notahilis. adult female, a = frontal view of head; b = lateral view of head

Fig.
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Myiopus Henry, New Genus

Type-species: Myiopus woldai Henry, new species.

Medium-sized species, length 3.00 mm, elongate, dorsal surface dull, im-

punctate; head somewhat reclined back over anterior margin of pronotum,

eyes large, sparsely set with short setae, posterior margin set with 5 long,

bristlelike setae (in males at least), vertex with a short median notch, frons

protruding, rounded apically; bucculae, genae and tylus produced into large

flaplike plates, these widely separated from frons (Fig. 8b), apex of frons

reaching only bases of facial plates; rostrum moderately long, reaching just

beyond apices of metacoxae; pronotum weakly convex, lateral margins

straight, entirely carinate, posterior margin deeply emarginate on either side

of median line, somewhat shining, transversely rugose; mesoscutum broadly

exposed; scutellum convex, middle of base weakly depressed; hemelytra

constricted on basal V2, embolium reflexed, length of cuneus subequal to

basal width; membrane with 2 indistinct closed cells, venter dark, more

shining than dorsum; legs rather long, metafemora somewhat saltatorial.

hind tibiae more than V2 length of dorsum (0.57); left genital paramere bul-

bous at base, than slender and acutely produced, extending right around

posterior margin of genital segment; right paramere obscured by position of

membrane.

Remarks.—This peculiar genus appears somewhat intermediate between

Myiomma and Lidopus. The general dull coloration and formation of the

pronotum are suggestive of Myiomma, while the formation of the head and

the constricted hemelytra place it close to Lidopus and Lidopiella. Myiopus

can be separated from all other genera by the following combination of

characters: Produced frons, expanded facial plates, vertex with a short,

impressed median notch, dull, impunctate dorsum, constricted hemelytra,

and proportionately long hind tibiae.

Myiopus woldai Henry, New Species

Figs. 4, 8

Holotype male.—Length 3.00 mm, width 1.12 mm. Head: Length in nor-

mal reclining position (so maximum length of pronotum can be measured)

0.36 mm, width 0.60 mm, vertex (across ocelli) 0.14 mm. fuscous, vertex,

basal area of frons and area separating frons and facial plates pale yellowish.

Rostrum: Length about 1.14 mm. bent, reaching just beyond apices of meta-

coxae. Antennae: I, length 0.12 mm, fuscous, dorsal aspect more pallid;

II, 0.82 mm, fuscous, base somewhat paler, thickly clothed with recumbent,

golden setae; III, 0.26 mm, whitish; IV, 0.16 mm, whitish. Pronotum:

Length (measured from base of head) 0.38 mm, width at base 1.04 mm:
clothed with recumbent brown to golden setae, fuscous, basal margin nar-

rowly pale, semishining, transversely rugose, mesoscutum fuscous; scutel-
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liim convex, fuscous, apex pale. Hcniclytra: Dull or satiny fuscous, trian-

gular area at base of corium, basal -A of embolium, and basal Vi of cuneus

pale or translucent, sparsely set with erect, black, bristlelike setae; mem-
brane translucent, veins pale, indistinct. Venter: Shiny, brown, abdomen
darker fuscous, ostiolar peritreme opening and mesopleural plate white.

Legs: Coxae pallid and brown-tinged; femora pallid, prolegs broken, me-

sofemora with a brown streak on anterior and posterior faces, metafemora

with anterior and posterior faces and ventral line brown; tibiae fuscous,

apical '4 pale; tarsi and claws fuscous, 1st segment of metatarsi pale.

Holotype.—Male. Panama-Chiriqui, Fortuna. 1050 m. 8°44'N. 82°15'W,

28-1 V- 1977. Henk Wolda collector (AMNH)
Remarks.

—

Myiopus woldai can be separated from all other species of

Isometopinae on generic characters alone, but the dull, satiny hemelytra

with the pale triangular area at the base of the corium. the pale embolium.

the pale basal half of the cuneus, and the pale-marked legs will further

separate this unique mirid from other species.

Wetmorea McAtee and Malloch 1924

Type-species: Wetniorea notahilis McAtee and Malloch, 1924.

Small mirids, length about 2.00-2.40 mm, dorsal surface semishining with

hemelytra largely dull, impunctate; head wider than long from dorsal aspect

(length subequal to width when measured at angle parallel with surface),

front broadly produced beyond eyes and ventrally lower than (overlapping)

tylus, completely obscuring view of tylus and other parts from frontal view

(Fig. 11a), lateral edge of front wide and separated from sides by a length

just less than length of 1st antennal segment, vertex wide, subequal to dorsal

width of an eye, impressed along median line; base of head emarginate,

ocelli almost touching eyes, set posteriorly on vertex just before emargi-

nation of eyes; antennal bases arising at middle of lower margin of eyes,

segment 1 short, stout, segment 2 strongly thickened, fusiform, segments

3 and 4 short, slender, lengths subequal; base of pronotum 2.6x median

length, lateral margins entirely carinate, narrowly flattened, broadly flared

behind dorsal impression, strongly emarginate basally. anterior ^ strongly

convex, height equal to or greater than vertex, separated from narrow basal

area by an impressed line, convex area roughened, posterior area trans-

versely rugose; mesoscutum broadly exposed; scutellum strongly convex,

bulbous; hemelytra constricted, embolium narrow, surface dull or satiny,

sparsely clothed with stout, bristlelike setae; cuneus and membrane shining,

veins not visible; venter shining; hind femora somewhat saltatorial.

Remarks.—The "duck-billed" genus Wetmoreo, known only from fe-

males, is perhaps the most peculiar of all the Isometopinae. It can be sep-

arated from other genera by the broadly produced front portion of the head



VOLUME 82. NUMBER 2 193

which extends beyond and lower than the tyUis, the strongly inflated second

antennal segment, convex pronotiim, and bulbous scutellum.

Wetmorea notahilis McAtee and Malloch, 1924: 80

Figs. 5, II

Female.—Length 2.40 mm, width across cuneal fracture 1.00 mm, gen-

erally dark brown or fuscous. Head: Length from dorsal view 0.40 mm,
length (parallel with surface) 0.62 mm, width 0.62 mm, vertex 0.22 mm,
dark brown, somewhat shining, frons and vertex with several long, feath-

erlike setae. Rostrum: Length 1.28 mm, dark brown, reaching 3rd or 4th

abdominal segment. Antennae: I, length 0.12 mm. dark brown: H, 0.68 mm,
inflated, diameter on apical V?. 0. 16 mm; III, 0. 12 mm, pale, fuscous at base;

IV, 0.12 mm, fuscous. Pronotiim: Length 0.30 mm, basal width 0.80 mm,
fuscous, semishining, narrow basal margin pale, convex area finely granu-

late, narrow posterior area tranversely rugose, clothed with short recumbent

setae; mesoscutum fuscous, clothed with short recumbent setae, intermixed

with a few erect black setae: scutellum strongly convex (bulbous), fuscous,

shining. Hemelytra: Dull brownish, apical Vi of corium darker brown or

fuscous, apical V?. of corium with a translucent brown triangular mark,

sparsely set with erect, stout black setae, apex of clavus and inside posterior

angle of corium with a cluster of erect, stout, black setae; cuneus shiny

fuscous, inside angle with an enamel white mark; membrane shiny dark

brown or fuscous. Venter: Shiny brown, abdomen more fuscous, ventral

area of abdomen with erect pale setae; ostiolar peritreme opening whitish

or pale yellow, posterior lobe more infuscated. Le^s: Coxae pale, fuscous

at bases or largely fuscous; profemora fuscous, metafemora pale, with a

fuscous stripe on anterior aspect and fuscous on apical Vi of posterior as-

pect, metafemora fuscous, pale along ventral margin; tibiae fuscous or

brown, paler on apical Vi and anterior aspect; tarsi and claws fuscous.

Specimens examined.—Holotype, J, Dragoon Mts., Ariz., Cochise

Stronghold, Alt. 5000 ft.. July 16, 1919, A. Wetmore collector. USNM type

no. 27421; 2 9, Oracle, Ariz., 3-7, E. A. Schwarz collector (USNM); 2

V

,

Mexico, Puebia, 16 mi. NW Acatlan, July 14, 1974, Clark, Murray, Ashe

and Schaffner collectors (TAM).

Rtm-avk^.—Wetmorea notahilis can be separated from all other species

of isometopines by the strongly produced front of the head, the convex

anterior portion of the pronotum and the bulbous scutellum.
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Abstract.—The North American species of CaUicera are revised. Two
new synonyms are proposed, johnsoni Hunter and (uiripila Metcalf = cr-

ratica Walker. Lectotypes are designated for auripila Metcalf, erratica

Walker, and montensis Snow. A key to the North American species is

presented.

The genus CaUicera Panzer is a small group of rarely collected, and prob-

ably rare north-temperate flower flies. Eighteen species are known: 8 Pa-

laearctic; 6 Oriental; 3 Nearctic; and 1 Neotropical (Coe, 1964; Knutson et

al., 1975; Thompson and Pedersen'). At the start of my study I requested

material from some 40 collections. This yielded 53 previously identified

specimens of North American CaUicera and approximately 30,000 uniden-

tified flower flies in which I found an additional 6 specimens. The reason

for the apparent scarcity of CaUicera is unknown.

The immature stages of the Palaearctic species, ritfa Schummel, are

known. These immatures, found in a waterfilled rot-hole about two feet

deep in an ancient scotch pine (Pinus sylvestris L.), represent a curious

intermediate larval type between the long-tailed (rat-tailed) eristaline mag-

gots usually found in this kind of habitat and the short-tailed, wood-boring

milesiine maggots (Coe, 1938, 1939, 1941).

The North American species of CaUicera have never been revised, there

having been only a succession of new species descriptions. The only key to

species (Curran, 1935) included four species. This revision presents a new

key, two new synonyms, three lectotype designations, redescriptions. com-

plete synonymies, and new distributional and biological data for all North

American species.

' Thompson, F. C. and E. Torp Pedersen. Flower flies (Diptera: Syrphidae) of the Palaearctic

Region—a Guide and Catalog. Entomonograph, Copenhagen. (In preparation.)
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Genus Calliccra Panzer

Calliccra Panzer, 1809: 17. Type-species, Bihio cicnea Fabricius (by mono-

typy). New World references only: Snow, 1892: 33 (review, 1 sp.); Al-

drich, 1905: 347 (cat. cit., 2 spp.); Verrall, 1913: 323-333 (partial review,

2 spp.): Curran, 1935: 5 (key, 4 New World spp.); Hull, 1949: 341 (de-

script., 4 spp.): Fluke, 1957: 57 (cat. cit., 1 Neotropical sp.); Wirth et al.,

1965: 595 (cat. cit., 4 Nearctic spp.); Cole, 1969: 307 (biol. note, 2 western

N. Amer. spp.): Thompson et al., 1976: 88 (cat. cit., 1 Neotropical sp.).

Gallicera, Imperial Bureau of Entomology, 1928: 337 (misspelling of Calli-

cc'ra)\ Hull, 1949: 403 (cited as '^Genera inccrtis sedae^' and attributed to

Portevin, 1927).

Description.

—

Head: About V3 higher than long: face broad, occupying

about Vi head width, densely pilose, shiny, with a small tubercle: epistoma

indistinctly produced; cheek broad, about as long as broad, pilose; facial

groove elongate, extending only to level of tubercle; facial stripe narrow,

pollinose, pilose; frontal prominence distinct, frequently bulbous, at dorsal

V5 of head; frontal triangle bulbous, bare; vertical triangle small, equilateral,

less than V2 as long as eye contiguity; front broad, about V3 head width,

about V?. as long as face, pilose; head holoptic in males; eye pilose; antenna

with terminal arista.

Thorax: With long pile, without bristles; humerus, propleuron, sterno-

pleuron entirely, and metasternum pilose; anterior mesopleuron, posterior

pteropleuron, and barrette bare; hypopleuron usually with pile in front of

metathoracic spiracle; scutellum simple, with abundant ventral pile fringe;

plumula elongate; legs simple, without basoventral spinose pile patches,

with middle and hind coxae bare posteriorly; postmetacoxal bridge incom-

plete. Wing: Marginal cell open; apical cell closed with short petiole; an-

terior crossvein basal, straight, at basal 14 to Vt, of discal cell; 3rd vein

straight.

Abdomen: Short, oval, without premarginal sulcus; 1st spiracle embed-

ded.

Male genitalia: Cercus simple; surstyle with a long curved dorsoapical

lobe and usually with two ventral lobes, rarely with ventral area undiffer-

entiated; 9th sternum with lingular area infolded and prolongated postero-

laterally to form lateral arm (lingular arm); paramere (superior lobe) fused

with or articulating with 9th sternum, with posterodorsal and ventral prongs;

ejaculatory apodeme short, rod shaped; aedeagal apodeme with postero-

ventral flange; aedeagus unsegmented, with a dorsal bifid ejaculatory hood

and a medial ejaculatory process, and usually with ventrolateral processes.

Variation.—While all Callicera species are very similar in habitus, the

male genitalia of erratiea are quite distinct from those of other species

studied (aenea, dnncani, montensis, and poultoni). The lack of distinct
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ventral lobes on the surstyle, the fusion of the lingular arm to the paramere,

the enlargement and dorsal displacement of the ejaculatory process, along

with the loss of the ventrolateral processes of the aedeagus are unique char-

acter states of erratica.

Comments.

—

Callicera belongs to the subfamily Eristalinae and is the

type-genus of the tribe Callicerini. The sister-group of Callicera is Notio-

clu'ilosia Thompson, the other genus of Callicerini. Callicera is separated

from all the other syrphid flies by the following combination of characters:

1) Antenna with terminal arista instead of subbasal arista; 2) basal anterior

crossvein before middle of discal cell: and 3) pilose face and eye. The re-

lationships of Callicera and its tribe are discussed by Thompson (1972: 86-

91, 112-113).

Phylogeny.—The hypothesized relationships of the New World species

of Callicera are as follows: diincani and poultoni are sister species and

form the sister group to montensis: the resulting group is the sister group

to aenea (type-species. Old World); and all of these species form the sister

group to erratica {.Callicera = e -I- (a -h (m + (d + p)))). This hypothesis

is based principally on four morphoclines and is the only hypothesis that is

compatible with the linear arrangement of all the morphoclines. The mor-

phoclines are: 1) The development of the lingular arms from very short

(aenea), to elongate and progressively more recurved (diincani. poultoni

and montensis), to fused with parameres (erratica): 2) the development of

the ventral lobe of the surstyle from undifferentiated and without a distinct

excavation (erratica) to differentiated with a distinct excavation but with

lobe broad (aenea), to on one hand a triangular ventral lobe (montensis)

and on the other hand a narrow (diincani) and also to more curved (poultoni)

ventral lobe (e ^ ((a ^ m) + (a ^ d ^ p))); 3) the development of the

antennal arista from short, thick and black (erratica), to extensively white

(aenea), to progressively elongate (montensis (long), diincani (longer) and

poultoni (longest)); and 4) the development of the frontal prominence from

not developed (erratica and aenea), through slightly swollen (duncani) to

strongly swollen (poultoni) and with lateral bulbous prominences (monten-

sis). Other characters are discussed elsewhere (see under variation above

and under duncani below).

Key to the North American Species of Callicera Panzer

1. Arista thick, short, much shorter than 2nd antennal segment (Fig.

10); body pile wholly pale, whitish yellow to brilliant gold; wing

usually entirely microtrichose, rarely bare narrowly along anterior

edge of anal cell (eastern North America, Nevada)

erratica ( Walker)

- Arista thin, long, always longer than 2nd antennal segment: body
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pile partially black either dorsally or ventrally; wing more exten-

sively bare, always with an elongate medial bare area in 2nd basal

cell 2

2. Legs black, with pile wholly black; mesonotal pile completely red-

dish orange; abdomen with 1st and 2nd terga dull black, 3rd

and 4th terga shiny black, without metallic fasciae; face with black

pile (Rocky Mountains, California) inontensis Snow
- Legs with tibiae orange to brownish red; femora with pale pile

fringes; mesonotal pile partially black; abdominal terga dull black

with shiny metallic medial and apical fasciae; face pale pilose 3

3. Scutellum with yellowish-white pile; mesonotal pile extensively yel-

lowish white with scattered black pile intermixed; 3rd antennal seg-

ment shorter, only about 3 times as long as broad (Fig. 7); squama

dirty white (Arizona) duncani Curran

- Scutellum with black pile except for yellow fringe; mesonotal pile

black except for yellow pile margins; 3rd antennal segment greatly

elongate, about 5 times as long as broad (Fig. 9); squama dark brown
(Mexico, El Salvador) poultoni Verrall

Callicera duncani Curran

Figs. 5, 7, 13, 19, 23

Callicera duncani Curran, 1935: 5 (Type-loc: Globe, Arizona. Type-

dep.:HT S AMNH); Wirth et al., 1965: 595 (cat. cit., Arizona); Cole,

1969: 307 (cit., Arizona).

Description.—Over-all color black. Head: Face (Fig. 5) and cheek with

yellowish-white pile; facial stripe with white pollen, frontal triangle shiny

apicomedially, with sparse white pollen laterally; vertical triangle with black

pile, occiput with white pollen ventrally, with slightly more brownish pollen

on dorsal Va, with yellowish-white pile, with a few black cilia on dorsal 1/4;

eye with brown and white pile in form of alternating vittae; antenna (Fig.

7) black except orange on basal '/3 of 3rd segment, with black pile; arista

long, white; antennal ratio L5:I:7.

Thorax: Mesonotum dull, with obscure submedial pollinose vittae, with

extensive black and white pile and dense thick yellowish-white pile on an-

terior and lateral margins; pleura with dense yellowish-white pile dorsally,

with a few black hairs intermixed, with pectus with black pile; scutellum

dull, with sparse white pile medially, margined with dense yellowish-white

pile, with long dense ventral pile fringe; squama brownish white, with brown
fringe; plumula brown; halter brownish orange, with dark knob. Wini^: Hya-

line, with brownish costal tinge, microtrichose except bare basal % of 2nd

basal cell and anterobasal Vs of anal cell; epaulet and basicosta with black

pile. Le^s: Coxae and trochanters black, with black pile except for yellow
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Figs. 1-2. Callicera aenea, habitus. 1, Dorsal view. 2. Lateral view.
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Figs. 3-6. Facial profiles. .3, Cdlllrcra ponltonl. 4, C. luontcnsis. 5, C. diinvani. 6, C.

erraticu. Figs. 7-10. Antennae. 7, ('. diiincini. 8, ('. montcnsis (syntype). 9, ('. ponltoni. 10,

C. erratica.

pile laterally on hind coxa; femora black except orange apices, with black

pile except for yellow pile fringe on posterior edge of front and middle

femora and anterior edge of hind femur: tibiae orange, with white pile; front

tarsus black, with black pile; middle and hind tarsi orange on basal -A of

basomere, black elsewhere, with black pile.

Abdomen: Black, with dull black pollen except shiny steel blue narrowly

on sides, on apical margin of 2nd tergum except medially, on apical margins

of 3rd and 4th terga and in form of narrow transverse and medially inter-

rupted fasciae on 3rd and 4th terga; dorsum with white pile, with pile thicker

and denser on lateral and apical margins of terga and apical -/^ of 4th tergum;

venter with black pile except with white pile laterally on 1st through 3rd

sterna. Male genitalia (Figs. 13, 19, 23) with black pile.

Distribution.—U.S.A.: ARIZONA: Globe; Palmerlee; Huachuca Mts.,



VOLUME 82. NUMBER 2 201

Miller Canyon; Cochise County, Dragoon Mts., Cochise Stronghold

(AMNH, MCZ, USNM, Weems).
Flight period.—Arizona (March to 3 May).

Comments.

—

Callicera diincani is the sister species of poultoni. These

species have the same habitus: The head is black with pale pile; the thorax

is dark with pale pile on margins of mesonotum, mesopleuron and scutellum;

and the abdomen is dark with metallic fasciate maculae on 3rd and 4th terga,

with extensive pale pile on 4th tergum and margins of the other terga. The
pile of duncani is yellowish to hoary white and that of poultoni is golden.

Callicera errafica (Walker)

Figs. 6, 10, 12, 18, 24

Chrysotoxiim erraticum Walker, 1849: 543 (Type-loc: Unknown. Type-

dep.: LT 9 BMNH (here designated)); Kertesz, 1910: 342 (cat. cit.).

Callicera erratica: Verrall, 1913: 329 (redescript. from type).

Callicera johnsoni Hunter, 1896: 87 (Type-loc: near Strawberry Mansion

in Fairmont Park, Philadelphia, Pennsylvania (see Johnson, 1914). Type-

dep.: HT 6 MCZ); Johnson, 1904: 160 (New Jersey); Aldrich, 1905: 347

(cat. cit., Pennsylvania); Kertesz, 1910: 350 (cat. cit., Amer. sept.); John-

son, 1910: 764 (New Jersey); Metcalf, 1913: 80 (Pennsylvania, North Car-

olina); Johnson, 1914: 124 (restriction of type locality); Metcalf, 1916: 111

(North Carolina): Banks et al., 1916: 177 (Virginia); Cresson, 1919: 190

(Texas, descript. note); Johannsen, 1928: 793 (New York); Brimley, 1938:

355 (North Carolina); Wirth et al., 1965: 595 (cat. cit., Michigan, New
York to North Carolina). New Synonym.

Callicera johnsoni var. auripila Metcalf, 1916: 112 (Type-loc: Southport,

North Carolina. Type-dep.: LT 6 INHS (here designated)); Brimley,

1938: 355 (North Carolina). New Synonym.
Callicera auripila: Hull, 1947: 259 (Mississippi, elevated to species level);

Hull, 1949: 344, fig. 19c (head); Wirth et al., 1965: 595 (cat. cit.. North

Carolina, Mississippi).

Description.—Over-all color brownish black to steel blue; pile from pale

yellowish white to brilliant golden. Head: Face (Fig. 6) and cheek shiny;

facial stripe with white pollen; frontal triangle with white pollen laterally,

shiny apicomedially; vertical triangle dull, with yellow pile; front with ex-

tensive whitish-gray pollen, with lateral brown pollinose maculae on dorsal

'/2; occiput with white pollen, with white pile ventrally becoming yellow

dorsally; eye with extensive white pile with medial brown pilose vitta; an-

tenna (Fig. 10) extensively black, slightly brownish red on basal '/» of 1st

segment, with black pile; arista very short, thick black; antennal ratio

2.1:1:6.1.

Thorax: Mesonotum shiny laterally, with dull bluish-gray pollen medi-
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ally, with submedial and medial black pollinose vittae; pleura shiny; scu-

tellum with dense long white ventral pile fringe: squama and plumula yel-

lowish white; halter pale yellow with black tip. Wini:: Hyaline or with slight

orange tinge; usually entirely microtrichose, rarely bare narrowly along an-

terior edge of anal cell; epaulet and basicosta with black pile. Legs: with

golden pile, rarely with a few posterior apicolateral black hairs on femora;

coxae and trochanters pollinose, dark; femora ranging from brown on basal

Ya and orange apically to entirely orange; tibiae and tarsi ranging from

orange on basal V^ and brown apically to entirely orange.

Abdomen: Dorsum extensively shiny, males rarely with dull pollinose

transverse fasciae on 2nd and 3rd terga; venter sparsely pollinose. Male

genitalia (Figs. 12. 18, 24) with golden pile.

Variation.—Over-all color is usually steel blue, but rarely is brownish

black; pile color ranges from almost pure white through pale yellow to

brilliant golden; leg color ranges from partially dark to entirely pale; abdom-

inal terga are usually entirely shiny but rarely with brown pollinose fasciae

on 2nd (broadly) and 3rd terga (narrowly). This variation is probably tem-

perature induced (Dusek and Laska, 1974). The brilliant golden pilose spec-

imens with entirely orange legs are southern, the pale pilose specimens with

darker legs are northern and the darkest specimens are the early spring

records from among the northern records.

Distribution.—USA: ALABAMA: Auburn (INHS). DISTRICT OF CO-
LUMBIA: Washington (USNM). MARYLAND: Beltsville; Gaitherburg

(USNM). MASSACHUSETTS: Amherst (USNM). MICHIGAN: East Lan-

sing, Agricultural College (CNC). MISSISSIPPI: Oxford (CNC, UWM).
MISSOURI: Columbia (UCB). NEVADA: Mt. Vernon County (Weems).

NEW JERSEY: Glassboro; Manumuskin (USNM, BPIH). NEW YORK:
Long Beach. NORTH CAROLINA: Southport; Onslow County, Jackson-

ville; Swannanoa; Southern Pines; Raleigh (CNC, INHS, MCZ, OhSU,
UMSP, USNM, USU, Weems, UZMC). OHIO: Columbus (OhSU). PENN-
SYLVANIA: Philadelphia (MCZ, USNM). TEXAS: Round Mt. (Weems).

VIRGINIA: Fluvanna County (USNM).
Canada: ONTARIO: Frontenac County (CNC). QUEBEC: Gatineau

County, King Mountain (CNC).
Flight period.—An early spring species, flying from 26 February (Ala-

bama) to 19 June (Ontario), with most records in April (11 records).

Types.

—

Callicera erratica Walker was described from an unspecified

number of specimens. In the British Museum (Natural History), there is a

single female labeled as type. I reject the assumption of holotype status for

single remaining original specimens (see Crosskey, 1974: 272 (pro) and

Vane- Wright, 1975: 26-28 (con) for discussion of this point). Therefore I

have designated this single female as Lectotype and have so labeled it.
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Callicera aiiiipila Metcalf was described from a series of '".
. .about forty

specimens . . . (cotypes) . .

."' Some specimens of his original series are

deposited in the IlHnois Natural History Survey (Metcalf Collection), but

other specimens are in the Museum of Comparative Zoology (Johnson Col-

lection), Canadian National Collection (Hull Collection), University of Min-
nesota Collection, University of Wisconsin (Fluke Collection), Weems Col-

lection, and Universitetets Zoologiske Museet Copenhagen (Lundbeck
Collection). Most of this material has paratype labels, the Johnson Collec-

tion material has cotype labels and a male and female in the Illinois Natural

History Survey each have a "Type" label. The source of this labeling is not

known, but it was probably not done by Metcalf. Nevertheless, I follow the

intent of the labeling by designating as Lectotype the male specimen la-

beled "Type." I have so labeled it. All other specimens are paralectotypes

but have not been labeled as such.

Comments.—The pile color is variable in erratica. This has led to the

extreme color forms being named as distinct taxa {auripila and johnsoni),

but, as this variation has been found to be continuous and probably envi-

ronmental, I have synonymized these names.

Callicera montensis Snow
Figs. 4, 8, 15, 16, 25

Callicera montensis Snow, 1892: 34, pi. 7, fig. 4 (habitus) (Type-loc: Mt.

Deception, 9000 ft., Manitou Park, Colorado (see Snow, 1895: 225). Type-

dep.: LT 9 Snow Mus., UKaL (here designated)): Snow, 1895: 225 (re-

striction of type-locality: New Mexico): Aldrich, 1905: 347 (cat. cit., Col-

orado, New Mexico): Kertesz, 1910: 350 (cat. cit., Amer. sept.): Cresson,

1919: 190 (Arizona: descript. notes): Jones, 1922: 44 (Colorado): Wirth et

al., 1965: 595 (cat. cit., Colorado, New Mexico): Cole, 1969: 307 (cit..

Colorado, New Mexico).

Description.—Over-all color black. Head: Almost entirely shiny, only

narrowly with grayish-white pollen along facial stripe and on apex of frontal

triangle; face (Fig. 4) (in males), cheek and vertical triangle with black pile:

face (in females) with white pile; front with indistinct medial sulcus, with

orange pile; occiput with white pile ventrally becoming yellow dorsally: eye

with brown pile, without any distinct vittae; antenna (Fig. 8) black except

reddish orange on basal Vj, of 3rd segment, with black pile: arista long,

white; antennal ratio 1.8:1:7.8.

Thorax: Shiny; mesonotum and scutellum with reddish-orange pile;

pleura with black pile except with reddish-orange pile on dorsal Vi of me-

sopleuron; scutellum with a sparse short ventral pile fringe; squama dirty

white with orange fringe; plumula black: halter brownish orange with black
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Figs. 11-15. Male 9th tergum and associated structures, lateral views. 11, Callicera

aenea. 12, C. enaticci. 13. C. diincani. 14, C. poiiltoni. 15, C. inonlensis (syntype). Fig.

16. Male 9th sternum and associated structures of C. montcnsis (syntype), lateral view.

tip. Wini>: Hyaline, microtrichose except bare as follows: basal 14 of sub-

marginal cell, along anterior and posterior margins of apical cell on basal

Vi, both basal cells, basal 14 and along anterior and posterior margins of

discal cell on basal Vi, along anterior and posterior margins of cubital cell
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Figs. 17-20. Male 9th sternum and associated structures, lateral views, with insert of ven-

tral views of lingula area. 17, Callicera aenea. 18, C. crniticii. 19, C. duinaiii. 20, C.

poiilloni.

on basal M, all of anal cell except for apicomedial microtrichose patch on

apical Vs, and in front of vein Ax; epaulet and basicosta black pilose. Lc^^t,'.v.-

Black, with black pile.

Abdomen: Shiny except with dull black pollen on 1st and 2nd terga and

gray pollen on 1st sternum; dorsum with reddish-orange pile; venter with

black pile. Male genitalia (Figs. 15, 16, 25) with black pile.

Distribution.—U.S.A.: ARIZONA: Grand Canyon (Weems). CALIFOR-
NIA: San Bernardino County, Ambay (USNM). COLORADO: Manitou

Park, Mt. Deception (UKaL). NEW MEXICO: Magdalena (UKaL).

UTAH: Zion National Park (UW).

Flight period.—Arizona (23 May), California (8 April), Colorado (July),

New Mexico (July), Utah (10 Sept.).

Types.

—

Callicera inontensis was described from ''V males (Snow, 1892:

34) or from "numerous specimens" (Snow, 1892: 33). Later Snow (1895)

repeated the number "3" and gave the date as "August." Byers et al. ( 1962)

listed 4 male syntypes in the Snow Museum. One of these "syntypic

"
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males is from New Mexico (Byers, personal communication) and is not a

type. The remaining three are labeled "Manitou Park. Colorado, F. H.

Snow/July." I studied two of these, one of which I labeled as Lectotype.

The others are labeled as paralectotypes. The male genitalia (Figs. 15, 16,

25) were drawn from a paralectotype.

Comments.—Cresson (1919) mentioned a male specimen then in the col-

lection of Academy of Natural Sciences of Philadelphia, that he believed

differed significantly from Snow's original description and probably repre-

sented a new species. I have examined this specimen, now in the personal

collection of H. V. Weems, Jr., and find it is the same as montensis Snow.

The apparent discrepancies noted by Cresson were due to ommissions in

Snow's descriptions.

CaUicera poultoni Verrall

Figs. 3. 9, 14, 20, 22

CaUicera poultoni Verrall, 1913: 332 (Type-loc: Mexico. Type-dep.: HT
9 UMO); Fluke, 1957: 57 (cat. cit., Mexico): Thompson et al., 1976: 88

(cat. cit., Mexico).

Description.—Over-all color black. Head: Face (Fig. 3) subshiny, with

yellow pile; cheek with sparse pollen and yellow pile; frontal triangle with

sparse white pollen laterally, shiny apicomedially; vertical triangle with

black pile; occiput with white pollen and yellow pile ventrally becoming

brownish pollinose and black pilose on dorsal V,; eye with brown pile except

with white pile ventroposteriorly; antenna (Fig. 9) entirely black or slightly

reddish basoventrally on 3rd segment and black elsewhere, with black pile;

arista black on base, white elsewhere, long, thin; antennal ratio 3.1:1:12.9.

Thorax: Mesonotum with dull grayish-black pollen, with dark black me-

dial and submedial pollinose vittae, with short thin black pile, with thick

longer yellow pile forming almost continuous fascia around margins, with

this fascia interrupted medially on anterior margin and behind humerus;

pleura with dull pollen, with black pile except for yellow pile on dorsal Vi

of sternopleuron, pteropleuron, and anterior edge and posterior dorsal apex

of posterior mesopleuron; scutellum with dull pollen, with black pile, except

for yellow dense apicoventral fringe; squama and plumula brownish black

except squama with fringe more reddish brown; halter dark reddish orange

with black head. Wing: Light brownish yellow, almost completely micro-

trichose, bare only narrowly basomedially in 2nd basal cell and anterobas-

ally in anal cell: epaulet and basicosta with black pile. Legs: Coxae and

trochanters with dull pollen, black, with black pile except for yellow pile

laterally on hind coxa; femora black on basal -34, orange apically, with black

pile except for yellow fringe posteriorly on front and middle femora and

anteriorly on hind femur; tibiae orange except slightly more brownish on
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Figs. 21-25. Aedeagi, lateral views. 21, Ciilliccra ncnca. 22, C. [yonltoni. 23, (". Jiincani

(including a dorso-oblique view). 24, C. eiraticci. 25. C. inontensis (syntype).

apical V3 of front tibia, with black pile anteriorly and yellow pile posteriorly

except for more reddish-brown pile anteriorly on hind tibia: front tarsus

black except orange basal Ya of basomere. with black pile: middle and hind

tarsi orange on basal 3 tarsomeres, black on apical tarsomeres, mainly with

black pile with some yellow pile on basomeres.

Abdomen: Black, with dull black pollen except shiny golden narrowly

on sides, on apical margin of 2nd tergum except medially, on apical margins

of 3rd and 4th terga and in form of narrow transverse and medially inter-

rupted fasciae on 3rd and 4th terga: dorsum with golden pile, with pile

thicker and denser on lateral and apical margins of terga and apical -1^ of

4th tergum; venter with extensive black pile, only with white pile on lateral

'4 of 1st and narrowly on sides of 2nd sternum. Male genitalia (Figs. 14. 20,

22) with black pile.

Distribution.—MEXICO: OAXACA: Just west of Chiapas Border. 19 km
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west of Rizo de Oro Ridge, south Cerro Baul, 1615 meters. CHIAPAS:
Cerro Huitepec, west of San Cristobal de las Casas, 2591 meters (CAS,

USNM). EL SALVADOR: Bosque Monte Cristo, 2418 meters (Mus. Nac.

El Salvador).

Flight period.—Mexico (28 April to 23 May), El Salvador (3 February).

Comments.

—

Calliccra poultoni was described from a single rubbed and

discolored female. The above redescription is based on three males in ex-

cellent condition. There are a few discrepancies between these males and

Verrall's original description: 1) VerralTs description of the antennal color

is confusing. He stated "... basal joint black then orange ..." and nothing

more. The antennae of my specimens are entirely black except for reddish

basoventral third at third segment and the white arista. 2) Verrall wrote

"legs, after black coxae and trochanters, all fulvous . .
." whereas my spec-

imens have the basal half or more of the femora black. 3) Verrall described

the "Belly with rather universal golden pubescense . .
." whereas my spec-

imens are almost completely black pilose. There are a few other differences

between my specimens and Verrall's description, but these are undoubtedly

due to the condition and sex of the specimen on which Verrall's description

was based. Despite the above discrepancies, my specimens agree so well

with Verrall's description that I have no doubt that they are assignable to

the same species.
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DESCRIPTIONS AND KEYS TO THE FIRST-INSTAR NYMPHS OF
FIVE PERIPLANETA SPECIES (DICTYOPTERA: BLATTIDAE)

Peggy K. Powell and Wm. H Robinson

Department of Entomology, Virginia Polytechnic Institute and State Uni-

versity, Blacksburg, Virginia 24061.

Abstract.—First-instar nymphs of P. amcricana (Linnaeus), P. austral-

asicw (Fabricius), P. hrunnca Burmeister, P. fuHi>in()sa (Serville), and P.

japonica Karny are described, and keys are given for their separation. All

are common and widespread pests. These five species are divided into two

groups based on characters of the first-instar nymphs. Group I includes P.

americana and P. japonica. Group II includes P. briinnca, P. fuliginosa,

and P. australasiae. Six types of setae are present: Long setae; moderately

long setae; short setae; reclinate setae; chalazae; and small setae.

Adults of five Periplaneta species, P. americana (Linnaeus), P. austral-

asiae (Fabricius), P. hrunnea Burmeister, P. fuliginosa (Serville), and P.

japonica Karny, are well known and have been studied with respect to their

identification, biology, reproduction, and behavior. However, little research

has been conducted on their immature stages. There are very few descrip-

tions of the nymphs of any of the 47 described Periplaneta species, and

those available are rather brief and not completely accurate. Burmeister

(1838), when establishing Periplaneta and describing P. hrunnea as new,

gave a brief and misleading description of a P. americana nymph. Brunner

de Wattenwyl (1865), Ragge (1965), and Harz and Kaltenbach (1976) de-

scribed accurately but briefly the nymphs of P. americana and P. austral-

asiae. Hebard (1917) gave brief descriptions of P. americana, P. australa-

siae, and P. fuliginosa nymphs. Sweetman (1965) provided key characters

for early instar nymphs of P. americana, P. australasiae, P. hrunnea, and

P. fuliginosa. Wright ( 1973, 1979) provided short descriptions oi P. hrunnea

and P. fuliginosa, respectively. Huber (1974) subjected to analysis by meth-

ods of numerical taxonomy the first- and last-instar nymphs of the four

North American Periplaneta species. The nymphs oi P. japonica have not

been studied previously.

Accurate identification of first-instar nymphs of P. americana, P. aus-

tralasiae, P. hrunnea, P. fuliginosa, and P. japonica is important. These
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five species are common and widespread pests and have the potential of

being introduced into new areas. Chemical and cultural pest control mea-

sures could depend on quick and accurate identification of the pest species

involved. Detailed descriptions and keys to the first-instar nymphs of these

five Periplancta species are presented here.

The description of each of the five species includes an adult diagnosis, a

diagnosis of the first-instar nymph, a detailed description of the first-instar

nymph, a brief statement of the distribution of the species, and a list of the

material examined. Measurement ratios and setal numbers have been re-

ported as a range followed by v + SD, hence 64-84 (71.4 ± 5.5).

Since the key relies primarily on setal types, numbers, and patterns which

are difficult to observe on unmounted specimens, it is necessary to clear

and mount specimens on slides after the general body color has been de-

termined. The pictorial key is primarily designed for use with whole, un-

mounted specimens.

Specimens of each of the five species were obtained from laboratory col-

onies maintained at the Cockroach Genetic Stock Center at Virginia Poly-

technic Institute and State University (VPI and SU). Some of the P. amer-

icana were obtained from a laboratory colony of adult females collected in

Roanoke, Virginia.

Unhatched oothecae were removed from laboratory rearing containers

and placed in petri dishes which contained 2x3 cm pieces of moist plastic

sponge. When the first-instars had tanned fully, they were killed and pre-

served in 70% ethanol to which a small amount of glycerin was added.

Observations made on live nymphs, freshly preserved nymphs, and nymphs

that had been preserved for six months or more showed that storage in

ethanol did not affect the color to a noticeable degree. Specimens used for

study with the scanning electron microscope were first preserved in formalin

for 24 hours, then placed in 30% ethanol for 24 hours, and finally stored in

70% ethanol.

Specimens were cleared in cold potassium hydroxide overnight and

mounted in glycerin on microscope slides. Adult and nymphal specimens

were studied with the aid of a stereoscopic microscope with magnfications

of 15 to 90x. A compound microscope with magnifications of 40 to 800x

was used for accurate counting and placement of setae. Setae on the prono-

tum were counted with the aid of an ocular grid. Measurements were made

with an ocular micrometer. Figures of the thoracic regions of the five species

were each drawn from a single specimen by use of an ocular drawing grid.

A scanning electron microscope was used to examine certain setae more

closely. Specimens of all five species were coated with a 60:40 mixture of

gold-palladium and examined with an Advanced Metals Research Scanning

Electron Microscope (Model 900-52) equipped with EDAX (Model 707A).
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NoTAL Setae of First-Instar Nymphs

Examination of the pro-, meso- and metanota of the first-instar nymph
revealed the presence of six types of setae that can be divided into distinct

groups. Information on the setae (Figs. 2-7) is presented below.

Selal Type L;ngth (mm)

Long (LS)
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PICTORIAL KEY TO FIRST-STAGE NYMPHS

OF FIVE PERIPLANETA SPECIES

I

MESONOTUM LIGHTER IN

COLOR THAN REMAINDER
OF BODY

BODY UNICOLOROUS

ABDOMEN LIGHTER IN ABDOMEN CONCOLOROUS
COLOR THAN HEAD OR WITH HEAD AND
PRONOTUM PRONOTUM

ENTIRE BODY
DARK BROWN

P BRUNNEA P. JAPONICA

METANOTUM SOLID

DARK BROWN
METANOTUM DARK

BROWN WITH TWO
WHITE SPOTS NEAR

ANTERIOR MARGIN

ENTIRE BODY
PALE BROWN

P AMERICANA

1

P. FULIGINOSA P. AUSTRALASIAE

Fig. I. Pictorial key to first-instar nymphs of five rcripUmeta species.
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- Antenna with 2 pale bands at basal and distal ends; mesonotum

lighter in color than pronotum; majority of nonmarginal setae on

nota moderately long, and long 3

2. Entire body dark brown; pronotum with 36-44 nonmarginal setae,

mesonotum with 16-22 nonmarginal setae; metanotum with 12-16

nonmarginal setae P. japonica Karny
- Entire body pale brown; pronotum with 50-82 nonmarginal setae;

mesonotum with 24-38 nonmarginal setae; metanotum with 22-32

nonmarginal setae P. americana (Linnaeus)

3. Abdominal dorsum lighter in color than head or pronotum; abdom-

inal segments I and II ventromedially pale brown, dark brown lat-

erally P. hrunnea Burmeister

- Abdominal dorsum concolorous with head and pronotum; abdominal

segments I and II entirely white ventrally 4

4. Metanotum dark brown; pronotum with 52-90 nonmarginal setae;

mesonotum with 18-36 nonmarginal setae; metanotum with 16-24

nonmarginal setae P. fulii^inosa (Serville)

- Metanotum dark brown with 2 white spots near anterior margin

(rarely absent); pronotum with 102-122 nonmarginal setae; meso-

notum with 35-56 nonmarginal setae; metanotum with 30-38 non-

marginal setae P. austrakisiae (Fabricius)

Periplaneta americana (Linnaeus)

Fig. 8

Adult diagnosis.—Color above chestnut brown; tegmina unicolorous; last

segment of male and female cercus twice as long as wide; male abdominal

segment I unmodified; male supraanal plate translucent, apically rounded

and deeply notched, produced considerably beyond the subgenital plate.

First-instar nymph diagnosis.—Antenna, head, thorax, and abdomen uni-

colorous pale brown; majority of nonmarginal setae on nota short and mod-

erately long; pronotum with 50-82 nonmarginal setae; mesonotum with 24-

38 nonmarginal setae; metanotum with 22-32 nonmarginal setae.

First-instar nymph description (N = 10).—Head pale brown dorsally and

ventrally; ocelliform spot distinct, white; apical tips of maxillary and labial

palps white; interocular ratio 1.92-2.34 (2.03 ± 0.12). Antenna as long as

body, pale brown.

Thoracic nota pale brown, sparsely setose. Majority of nonmarginal setae

short and moderately long. Pronotum: Length-width ratio 0.66-0.72 (0.70 ±
0.02); 64-84 (71.4 ± 5.5) marginal setae; 50-82 (64.8 ± 8.4) nonmarginal

setae; 10-14 (10.4 ± 1.3) chalazae, on underside of posterior margin. Meso-

notum: 38-52 (45.0 ± 4.1) marginal setae; 24-38 (33.2 ± 4.1) nonmarginal

setae; 10-12(10.4 ± 0.8) chalazae. Metanotum: l^^-A^iA^.6 ± 3.0) marginal

setae; 22-32 (25.8 ± 3.1) nonmarginal setae; 10-12 (10.4 ± 0.8) chalazae.
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Figs. 2-7. First-instar notal setae. 2, P. australusiae. anterior right margin of pronotum

(200x). 3, P.fuUginosa. posterior margin of metanotum (5000x). 4, P. austruhisiae. pronotum

(5000X). 5. P. fulii^inosa. pronotum (5000x). 6, P. australasiiie. pronotum (5000x). 7. P.

fulifiinosa. mesonotum (5000x). CA = chalaza; LS = long seta: MS = moderately long seta;

RE = reclinate seta; SM = small seta; SS = short seta.

Abdominal terga pale brown, sparsely setose, segments II-VIII dorsally

with a strong seta at posterolateral corner. Segments I-VIII pale brown

ventrally, glabrous. Cercus pale brown, 3-segmented.

Legs pale brown to white. Coxae with scattered small setae. Tarsi slightly



218 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

8
Fig. 8. P. americami. first-instar thoracic nota; dorsal view (left half) showing setae (except

reclinate, small, and chalaza); ventral view (right halO showing chalaza. CA = chalaza: LS -

long seta; MS = moderately long seta; SS = short seta.
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longer than tibiae, each tarsomere with 3 strong setae ventrally. Foreleg:

Femur with curved row of 15-19 (17.1 ± 1.3) stout setae on anteroventral

margin, apical seta V? length of femur: tibia with 8-10 (9.3 ± 0.7) strong

setae on apical %, apical setae V^ length of tibia. Midleg: Femur with

curved row of 9 stout setae on anteroventral margin, apical seta Vs length

of femur; tibia with 12-15 ( 13.6 ± I.O) strong setae on apical %, apical setae

V3. length of tibia. Hindleg: Femur with curved row of 9 stout setae on
anteroventral margin, apical seta '/6 length of femur; tibia with 19-24 (22.5

± 1.6) strong setae on apical %, apical setae 'A length of tibia.

Known distribution.—Africa, Europe, India, Japan, Australia, North
America, South America.

Material examined.—Five first-instar nymphs from the Cockroach Ge-

netic Stock Center at VPI and SU, 1 from each of the following hatch dates:

April 24, 1978; June 29, 1978: July 23, 1978: August 3. 1978; August 6, 1978:

and 5 first-instar nymphs from the Roanoke, Virginia colony, 1 from each

of the following hatch dates: February 28, 1978; March 27, 1978: April 7,

1978: May 27, 1978; June 6, 1978.

Periplaneta japonica Karny

Fig. 9

Adult diagnosis.—Color above entirely blackish brown; female brachyp-

terous: male abdominal segment I with broad, shallow depression bearing

tuft of setae; male supraanal plate sclerotized, opaque, not or scarcely pro-

duced beyond the subgenital plate, with parallel sides and an acute emar-

gination of the posterior margin, lateral angles acute and projecting in the

form of sharp spines: ventral surface of male supraanal plate not specialized.

First-instar nymph diagnosis.—Antenna, head, thorax, and abdomen uni-

colorous dark brown: majority of nonmarginal setae on nota short and mod-

erately long; pronotum with 36-44 nonmarginal setae; mesonotum with 16-

22 nonmarginal setae: metanotum with 12-16 nonmarginal setae.

First-instar nymph description (N = 10).—Head dark brown dorsally and

ventrally: ocelliform spot distinct, pale brown; apical tips of maxillary and

labial palps white: interocular ratio 1.85-2.03 (1.94 ± 0.06). Antenna as long

as body, dark brown.

Thoracic nota dark brown medially, pale brown laterally, sparsely setose.

Majority of nonmarginal setae short and moderately long. Pronotiiin:

Length-width ratio 0.59-0.68 (0.63 ± 0.03): 60-76 (68.4 ± 5.2) marginal

setae: 36-44 (39.2 ± 2.5) nonmarginal setae: 6-10 (8.0 ± 0.9) chalazae on

underside of posterior margin. Mesonotum: 38-46 (41.0 ± 3.0) marginal

setae: 16-22 (19.0 ± 1.7) nonmarginal setae: 8-10 (8.4 ± 0.8) chalazae.

Metanotum: 36-44 (39.2 ± 2.9) marginal setae: 12-16 (13.8 ± 1.5) non-

marginal setae; 8-10 (8.8 ± 1.0) chalazae.
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Fig. 9. r.Japonica. first-instar thoracic nota: dorsal view (left halO showing setae (except
reclinate, small, and chalaza); ventral view (right halO showing chalaza.
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Fig. 10. P. aiistralasiae . first-instar thoracic nota: dorsal view (left half) showing setae

(except reclinate, small, and chalaza); ventral view (right halO showing chalaza.
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Abdominal terga dark brown medially, pale brown laterally, sparsely se-

tose, segments II-VIII dorsally with a strong seta at posterolateral corner.

Segments I-VIII dark brown ventrally, glabrous. Cercus pale brown,

3-segmented.

Legs dark brown to brownish white. Coxae with scattered small setae.

Tarsi slightly longer than tibiae, each tarsomere with 3 strong setae ven-

trally. Foreleg: Femur with curved row of 16-18 (17.1 ± 0.7) stout setae on

anteroventral margin, apical seta V6 length of femur; tibia with 7-10 (8.5 ±

1.0) strong setae on apical %, apical setae '/i length of tibia. Midleg: Femur
with curved row of 9-10 (9.2 ± 0.4) stout setae on anteroventral margin,

apical seta !4 length of femur; tibia with 15-18 (16.1 ± 0.9) strong setae on

apical %, apical setae V3 length of tibia. Hindleg: Femur with curved row
of 9-10 (9.4 ± 0.5) stout setae on anteroventral margin, apical seta 14 length

of femur; tibia with 24-30 (26.8 ± 1.8) strong setae on apical 46, apical setae

'A length of tibia.

Known distribution.—Japan, China, U.S.S.R.

Material examined.—Ten first-instar nymphs from the Cockroach Genetic

Stock Center at VPI and SU; 2 from the June 16, 1978 hatch date, 5 from

the July 15, 1978 hatch date, and 3 from the July 23, 1978 hatch date.

Periplaneta austndasiae (Fabricius)

Figs. 2, 4, 6, 10

Adult diagnosis.—Color above chestnut brown; tegmina with yellow sub-

marginal stripe along basal '/i; male abdominal segment I with broad, shal-

low median depression bearing tuft of setae; male supraanal plate sclero-

tized, opaque, apically truncate and not deeply notched, not or scarcely

produced beyond the subgenital plate, ventral surface of male supraanal

plate not specialized.

First-instar nymph diagnosis.—Antenna with 2 pale bands at basal and

distal ends; mesonotum lighter in color than pronotum; metanotum dark

brown with 2 white spots near anterior margin (rarely absent); abdominal

segments I and II white ventrally; majority of nonmarginal setae on nota

moderately long and long; pronotum with 102-122 nonmarginal setae; meso-

notum with 36-56 nonmarginal setae; metanotum with 30-38 nonmarginal

setae.

First-instar nymph description (N = 10).—Head dark brown dorsally and

ventrally; ocelliform spot distinct, pale brown, apical tips of maxillary and

labial palps white; interocular ratio 1 .91-2.32 (2.02 ± 0. 13). Antenna as long

as body, first 5-6 segments all or partly pale brown, last 4-5 segments pale

brown to white, intermediate segments dark brown.

Thoracic nota dark brown to brownish white, setose. Majority of non-

marginal setae moderately long, and long. Pronotum: Dark brown; length-

width ratio 0.66-0.72 (0.69 ± 0.02); 90-102 (96.0 ± 3.9) marginal setae; 102-
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122 (112.6 ± 7.3) nonmarginal setae; 8 chalazae on underside of posterior

margin. Mesnotum: White, translucent medially, bordered anteriorly and

posteriorly by dark brown bands; 48-58 (53.0 ± 3.0) marginal setae; 36-56

(46.8 ± 5.4) nonmarginal setae; 6-10 (8.0 ± 1.3) chalazae. Metanotum: Dark

brown medially, pale brown laterally, with 2 pale brown to white spots near

anterior margin; 46-56 (49.8 ± 2.7) marginal setae; 30-38 (33.8 ± 2.4) non-

marginal setae; 6-10 (8.0 ± 0.9) chalazae on underside of posterior margin.

Abdominal terga dark brown, setose, segment II dark brown medially,

white laterally, segments II-VIII dorsally with a strong seta at posterolateral

corner. Segments I and II white ventrally, segments III-VIII dark brown

ventrally, glabrous. Cerci dark brown, 3-segmented.

Legs dark brown to brownish white. Coxae with scattered small setae.

Tarsi slightly longer than tibiae, each tarsomere with 3 strong setae ven-

trally. Foreleg: Femur with curved row of 14-17 (15.4 ± 0.8) stout setae on

anteroventral margin, apical seta Vs length of femur; tibia with 9-11 (10.1

± 0.6) strong setae on apical %, apical seta V3 length of tibia. Midleg: Femur

with curved row of 9 stout setae on anteroventral margin, apical seta '4

length of femur; tibia with 15-17 (15.6 ± 0.7) strong setae on apical -A,

apical setae V3 length of tibia. Hindleg: Femur with curved row of 9 stout

setae on anteroventral margin, apical seta V5 length of femur; tibia with 21-

23 (22.0 ± 0.8) strong setae on apical %, apical setae V-x length tibia.

Known distribution.—Africa, Australia, Europe, Japan, North America,

South America, West Indies.

Material examined.—Ten first-instar nymphs from the Cockroach Genetic

Stock Center at VPI and SU, 1 from each of the following hatch dates:

November 15, 1977; March 8, 1978; April 1, 1978; April 12, 1978; April 20,

1978; April 26, 1978; May 9, 1978; May 17, 1978; May 19, 1978; June 7,

1978.

Remarks.—Approximately 5-69f of 147 specimens did not have two white

spots on the mesonotum. Nine of the ten specimens used for the description

had two spots; the tenth specimen had only one spot.

Pedplaneta hrunnea Burmeister

Fig. 11

Adult diagnosis.—Color above chestnut brown; tegmina unicolorous; last

segment of male and female cercus not twice as long as wide; male abdom-

inal segment I with broad, shallow median depression bearing tuft of setae;

male supraanal plate sclerotized, opaque, apically truncate and not deeply

notched, not or scarcely produced beyond the subgenital plate; ventral sur-

face of male supraanal plate not specialized.

First-instar nymph diagnosis.—Antenna with 2 pale bands at basal and

distal ends; mesonotum lighter in color than pronotum; abdominal dorsum

lighter in color than head or pronotum; abdominal segments I and II ven-
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Fig. 11. P. hninnca. first-instar thoracic nota: dorsal view (left half) showing setae (except
reclinate, small, and chalaza); ventral view (right halO showing chalaza.
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tromedially pale brown, dark brown laterally; majority of nonmarginal setae

on nota moderately long and long.

First-instar nymph description (N = 10).—Head dark brown dorsally, pale

brown ventrally: ocelliform spot distinct, pale brown; apical tips of maxil-

lary and labial palps white; interocular ratio 1.75-1.97 (1.89 ± 0.07). An-

tenna as long as body, first 8-9 segments pale brown, last 5-6 segments

white, intermediate segments brown.

Thoracic nota brown to brownish white setose. Majority of nonmarginal

setae moderately long and long. Pronotiiiu: Dark brown medially, pale

brown laterally; length-width ratio 0.65-0.72 (0.67 ± 0.03; 80-98 (86.6 ±
5.4) marginal setae; 60-72 (65.8 ±5.1) nonmarginal setae; 8 (8.0 ± 0.0)

chalazae. Mesonotum: Pale brown to whitish-brown, translucent medially,

bordered anteriorly and posteriorly by brown bands; 48-60 (52.6 ± 3.8)

marginal setae; 22-30 (23.8 ± 2.6) nonmarginal setae; 8 (8.0 ± 0.0) chalazae.

Mctanotum: Dark brown medially, pale brown laterally; 44-54 (49.4 ± 3.7)

marginal setae; 16-24 (19.2 ± 2.9) nonmarginal setae; 6-8 (7.8 ± 0.6) cha-

lazae.

Abdominal terga pale brown medially, brown laterally, setose, segments

I and II dorsally entirely pale brown, segments II-VIII dorsally with a strong

seta at posterolateral corner. Segments I-VIII ventrally pale brown medi-

ally, dark brown laterally, glabrous. Cercus dark brown, 3-segmented.

Legs brown to brownish white. Coxae with scattered small setae. Tarsi

slightly longer than tibiae, each tarsomere with 3 strong setae ventrally. Fore-

leg: Femur with curved row of 17-19 (18.1 ± 0.6) stout setae on antero-

ventral margin, apical seta 'A length of femur; tibia with 8-11 (9.6 ± 1.1)

strong setae on apical -A, apical setae '/^ length of tibia. Midlei;: Femur with

curved row of 9-10 (9.2 ± 0.4) stout setae on anteroventral margin, apical

seta '4 length of femur; tibia with 14-17 (15.9 ± 1.0) strong setae on apical

-A, apical setae V?. length of tibia. Hiinllei>: Femur with curved row of 9 (9.0

± 0.0) stout setae on anteroventral margin, apical seta 'A length of femur;

tibia with 21-26 (23.2 ± 1.5) strong setae on apical ~A, apical setae '/5 length

of tibia.

Known distribution.—Africa, Australia, South China, Malaysia, Japan,

North America, South America.

Material examined.—Ten first-instar nymphs from the Cockroach Genetic

Stock Center at VPI and SU. 2 from March 8, 1978 hatch date and 1 from

each of the following hatch dates: November 8, 1977; May 15, 1978; May
17, 1978; May 30, 1978; June 4, 1978; June 15, 1978; June 18, 1978; June 20,

1978.

Periplaneta fiilii^'ino.sa (Serville)

Figs. 3, 5, 7, 12

Adult diagnosis.—Color above entirely blackish brown; both sexes fully
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^-^t~^ ^
(12

Fig. 12. P.fiilii^'inoMi. first-instar thoracic nota; dorsal view (left half) showing setae (except

reclinate, small, and chalaza); ventral view (right half) showing chalaza.
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winged: male abdominal segment I with broad, shallow depression bearing

tuft of setae; male supraanal plate sclerotized, opaque, apically truncate and

not deeply notched, not or scarcely produced beyond the subgenital plate;

ventral surface of male supraanal plate specialized bearing two large callos-

ities, the surfaces of which are covered with micropscopic denticulations.

First-instar nymph diagnosis.—Antenna with 2 pale bands at basal and

distal ends; mesonotum lighter in color than pronotum; metanotum solid

dark brown; abdominal segments I and 11 white ventrally; majority of non-

marginal setae on nota moderately long and long; pronotum with 52-90

nonmarginal setae; mesonotum with 18-36 nonmarginal setae; metanotum

with 16-24 nonmarginal setae.

First-instar nymph description (N = 10).—Head dark brown dorsally and

ventrally; ocelliform spot distinct, pale brown; apical tips of maxillary and

labial palps white; interocular ratio 1 .79-2.09 ( 1 .96 ± 0.08). Antenna as long

as body, first 3-6 segments all or partly pale brown, last 4-5 segments pale

brown to white, intermediate segments dark brown.

Thoracic nota dark brown to brownish white, setose. Majority of non-

marginal setae moderately long and long. Pronotum: Dark brown; length-

width ratio 0.62-0.69 (0.65 ± 0.02); 78-96 (87.6 ± 5.7) marginal setae; 52-

90 (75.8 ± 11.2) nonmarginal setae; 6-8 (7.6 ± 0.8) chalazae. Mesonotum:

Pale brown to white, translucent medially, bordered anteriorly and poste-

riorly by dark brown bands; 40-56 (49.6 ± 5.2) marginal setae; 18-36 (29.8

± 5.5) nonmarginal setae; 4-8 (7.2 ± 1.4) chalazae. Metanotum: Dark

brown medially, pale brown laterally; 40-52 (47.8 ± 3.7) marginal setae; 16-

24 (22.0 ± 2.3) nonmarginal setae; 6-10 (8.0 ± 0.9) chalazae.

Abdominal terga dark brown, setose, segment II dark brown medially,

white laterally, segments II-VIII dorsally with a strong seta at posterolateral

corner. Segments I and II white ventrally, segments III-VIII dark brown

ventrally, glabrous. Cercus dark brown, 3-segmented.

Legs dark brown to brownish white. Coxae with scattered small setae.

Tarsi slightly longer than tibiae, each tarsomere with 3 strong setae ven-

trally. Foreleg: Femur with curved row of 16-19 ( 18. 1 ± 0.9) stout setae on

anteroventral margin, apical seta 'A length of femur; tibia with 9-11 (9.6 ±

0.7) strong setae on apical -/a, apical setae '/a length of tibia. Midleg: Femur

with curved row of 9-10 (9.1 ± 0.3) stout setae on anteroventral margin,

apical seta '4 length of femur; tibia with 13-17 (15.2 ± 1.4) strong setae on

apical %, apical setae Vj. length of tibia. Hinclleg: Femur with curved row

of 9- (9.2 ± 0.4) stout setae on anteroventral margin, apical seta '/> length

of femur; tibia with 23-27 (25.6 ± 1.2) strong setae on apical -/^, apical setae

'4 length of tibia.

Known distribution.—Japan, China, North America. South America.

Material examined.—Ten first-instar nymphs from the Cockroach Genetic
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Stock Center at VPI and SU, 2 from the May 12, 1978 hatch date and 1 from

each of the following hatch dates: November 18, 1977; February 7, 1978;

May 30, 1978: June 4, 1978; June 11, 1978: June 14, 1978: December 4, 1978;

December 8, 1978.
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FEMALES OF THE NEARCTIC MOLANNA
(TRICHOPTERA: MOLANNIDAE)

D. Roy and P. P. Harper

Departement de Sciences biologiques, Universite de Montreal, C. P. 6128,

Succursale "A," Montreal, Quebec H3C 3J7, Canada.

Abstract.—The female genitalia of the five nearctic species of Molanna,

M. ulmerimi Navas, M. iiniophila Vorhies, M.flavicornis Banks, M. hlenda

Sibley, and M. tryphcna Betten, are described with an emphasis on diag-

nostic characters. A key to the species is provided.

In North America, the genus Molanna comprises five species; all are

quite common and widely distributed in the eastern half of the continent,

and one species, M. flavicornis, extends west into Colorado and British

Columbia.

Good diagnostic characters have been found for the adult males (Ross,

1944) and the larvae (Sherberger and Wallace, 1971), but no attempt has yet

been made to identify the females. The only illustration of the female gen-

italia is that of M. tryphcna given by Betten and Mosely ( 1940), but it is too

vague to be of any use.

The earliest described North American species of Molanna. cincrca

Hagen. is not presently recognizable: the type is a female, and only fragments

of its head and legs and a fairly complete set of wings remain (Ross, 1938). Be-

cause the diagnostic features we offer here are all based on the genitalia,

the identity of M. cincrca must still remain in question.

During the preparation of a list of Quebec Trichoptera (Roy and Harper,

1979), we have had the opportunity of examining large series of Molanna

and we have found good characters for the identification of the females.

Material and Methods

The material examined (some 300 specimens preserved in alcohol) origi-

nated from scattered collecting in Quebec, particularly from St. Hippolyte

(in the Laurentian foothills). Lake St. Louis (on the St. Lawrence River),

and James Bay Territory. Associations of males and females were estab-

lished by considering only geographically or phenologically isolated series.
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Fig. 1
.

External female genitalia. A. Molannu ulmerina. ventral. B. M. uniophila. subgenital

plate. C. M. ulmerina. dorsal. D. M. flavicornis. ventral. E. M. flavicornis. dorsal. F. M.
hienda, ventral. G. M. tryphena. subgenital plate. H. M. hienchi, dorsal.
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The abdomens were cut off, cleared in 10% KOH, washed in distilled

water, and mounted in glycerin.

The interpretation of the external structures is based on Nielsen (1970,

1978) and that of the internal genital system on Unzicker (1968), Dugdale

(1974), and Matsuda (1976). The descriptions are restricted to the genital

segments since the species are very similar in other respects. Nonetheless

sizes are given (as the length of the forewing) because two of the species,

M. hlenda and M. tryphena, are distinctly smaller than the other three;

similar size differences have already been noted in the males and larvae

(Ross, 1944; Sherberger and Wallace, 1971).

The measurements and the photographs were made respectively with a

Wild Censor Automatic Micrometer and a Wild Photomacroscope M 400.

The Female Genital Segments

The general appearance of the female genital segments is illustrated in

Fig. 1. The eighth segment is the last abdominal segment distinctly pos-

sessing both a tergum and a sternum. Segments IX and X are fused to form

a large sclerified tube enclosing the rectal and genital systems. Dorsally the

boundary between the two segments is marked by a slight narrowing of the

abdomen. In most species, a small projection arises mesally from the hind

margin of the ninth tergum; this projection is either quadrate or subtrian-

gular, and in the latter case, it bears a pair of fingerlike processes. The ninth

sternum bears three plates: A broad median triangular plate which is flat or

slightly depressed and carries large pigmented patches, and two lateropos-

terior plates flanking on the genital aperture; these lateral sclerites are con-

nected to the median plate by a thick membrane. The hind margin of the

sternum is more or less truncate with a wide and deep median cleft. The

tenth segment forms a large dorsal hood which curves strongly downward
at its apex; it bears distally two stout triangular projections which are slight-

ly turned inward and are covered with fine bristles; between these projec-

tions, the tergum is depressed into a V- or U-shaped groove. Ventrally a

wide membrane connects the ninth sternum to the hind margin of segment X.

The internal genital structures of taxonomic interest are (a) the vagina

which is heavily sclerified and complex in its anterior half (=the vaginal

plate. Figs. 2, 3), and (b) a very characteristic ventral sclerite fused at its

apex to the hind margin of the median sternal plate of segment IX thus

forming the lower lip of the genital aperture ( = the subgenital plate. Fig. 1).

Molanna ulmerina Navas, 1934

Figs. lA, IC, 2A, 2B, 3A

Material examined.—94 specimens; St. Hippolyte, Lac Monroe (Pare du

Mont Tremblant), La Ferme, Degelis, Lacs Atilla and Julie (James Bay

Territory); 19.VI-4.IX.
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Fig. 2. Vaginal plate. A. Molanna ulmehnu. ventral. B. M. ulmerina. dorsal. C. M. imio-

phila. ventral. D. M. nniopliila. dorsal. E. M. flavicornis, ventral. F. M. hlenda, ventral. G.

M. tryplwna. ventral.
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Description.—Length of forewing 10.2-14.6 mm (mean 12.6 mm). Apex

of abdomen slightly tapered. Unique diagnostic character is large tongue-

shaped apex of median sternal plate which extends far beyond genital open-

ing, its edge truncate or broadly rounded (Fig. 1 A). Small median projection

arising from posterior margin of 9th tergum bifurcate with 2 slender finger-

like processes which are weakly divergent and variable in length (often short

as in Fig. IC). Apical triangular projections of 10th tergum robust, very well

defined and their apex pointed; median groove large and V-shaped. Internal

subgenital plate with broad quadrate body which extends posteriorly and

bears 2 lateral winglike lobes, its anterior edge irregularly sculptured. Va-

gina, in its sclerified part, with a very sinuate profile and bearing 2 expanded

posterior lobes; lateral margins constricted at 2 different levels, thus dividing

vaginal plate into 3 almost equal parts (Figs. 2A, 2B, 3A); upper surface of

vagina carries a deep subrectangular excision which is widely opened an-

teriorly and ends posteriorly in a nose-shaped process.

Molanna iiniophila Vorhies, 1909

Figs. IB, 2C, 2D, 3B

Material examined.— 105 specimens; Lac St. Louis (St. Lawrence River);

2-18.VIL
Description.—Length of forewing 10.1-13.9 mm (mean 11.8 mm). Exter-

nal genital segments and subgenital plate (Fig. IB) very similar to those of

M. ulmerina. Vaginal plates distinctive; in both dorsal and ventral views,

lateral margins more dilated and less sinuate in M. iiniophila. and posterior

lobes only weakly marked (Figs. 2C, 2D); also dorsal excision roughly

U-shaped and widely opened.

Molanna flavicornis Banks, 1914

Figs. ID, IE, 2E, 3C

Material examined.—54 specimens; Lac St. Louis, Lac Mistassini, Poste-

de-la-Baleine, Lacs Helene et Julie (James Bay Territory); 18.VI-12.VIL

Description.—Length of forewing 10.2-14.0 mm (mean 12.6 mm). Apex

of abdomen less elongate than in preceding species and sides of 9th segment

deeply depressed. Median sclerite of sternum IX ends in a slightly recessed

square tooth (Fig. ID). Median dorsal projection of 9th tergum vestigial,

being reduced to an indication of a bifurcate structure (Fig. IE), or often

missing altogether. Apical projections of 10th tergum very short and blunt,

and depression between them shallow. Subgenital plate finely sculptured

and weakly sclerified, having characteristically the outline of a bat with

partially folded wings (Fig. ID). Vaginal plate a very elongate structure with

parallel sides and slightly sinuate margins; hind part bearing long slender

lobes on each side of an ogival median projection; basal Vi almost flat and

its anterior corners prominent (Figs. 2E, 3C).
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Fig. 3. Ventral view of the vagina. A. Mokinna idmerina. B. M. iiniophila. C. M. flavi-

cornis. D. M. blenda. E. M. tryphena.
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Molanna blenda Sibley, 1926

Figs. IF, IH, 2F, 3D

Material examined.—69 specimens; St. Hippolyte: 11.VI-7.IX.

Description.—Length of forewing 7.4-10.2 mm (mean 8.7). Last abdom-
inal segments with parallel sides; apex of abdomen broadly rounded. Median

sternal plate of 9th sternum bears posteriorly a small rounded lobe which

juts out very slightly (Fig. IF). Median projection of 9th tergum large and

quadrate; its apical margin straight or weakly incised (Fig. IH). Apical pro-

jections of 10th tergum prominent; their apex sharp and turned inward;

depression between them deep and U-shaped (Fig. IH). Subgenital plate

large and heavily sclerified; its outline like that of 2 circular lobes partially

joined mesally, with a wedge-shaped process inserted between them (Fig.

IF). Vaginal plate similar to that of M. fiavicornis, but shorter and anterior

margin rounded; its posterior lobes thinner at their base and more widely

separated.

Molanna tryphena Betten, 1934

Figs. IG, 2G, 3E

Material examined.—7 specimens; St. Hippolyte; 12.VI-25.VIL

Description.—Length of forewing 7.8-9.0 mm (mean 8.6 mm). In most

respects resembling M. blenda; however, anterior Vi of vaginal plate abrupt-

ly tapered into a quadrate apical lobe instead of being dilated and rounded

and aperture of spermathecal duct also very narrow and elongate (Figs. 2G,

3E).

Key to Females of Molansa

1. Projection of hind margin of tergum IX well developed (Fig. IC);

apex of median plate of sternum IX produced into a rounded lobe

(Fig. lA) 2

- Projection of hind margin of tergum IX absent or vestigial (Fig. IE);

apex of median plate of sternum IX produced into a small quadrate

tooth (Fig. ID); subgenital plate as in Fig. ID . . . M . fiavicornis Banks

2. Projection of 9th tergum subtriangular, bearing a pair of digitate

processes (Fig. IC); apex of median plate of sternum IX produced

into a large tonguelike lobe which projects far beyond the genital

opening (Fig. lA); subgenital plate as in Figs. lA, IB 3

- Projection of 9th tergum quadrate, its apical margin straight or slight-

ly notched (Fig. IH); apex of median plate produced into a small

rounded lobe (Fig. IF); subgenital plate as in Figs. IF, IG 4

3. Vaginal plate with sinuate lateral margins and prominent posterior

lobes (Figs. 2A, 2B, 3A); excision of the upper surface subrectan-

gular (Fig. 2B) M. ulmerina Navas
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- Vaginal plate with only slightly curved margins and without promi-

nent posterior lobes (Figs. 2C, 2D, 3B); excision of the upper surface

widely opened and U-shaped (Fig. 2D) M. uniop/iila Vorhies

4. Anterior Vi of vaginal plate tapering abruptly; aperture of spermathe-

cal duct elongate (Figs. 2G, 3E) M. tryphcna Betten

- Anterior Vi of vaginal plate large and rounded, not tapering; aperture

of spermathecal duct circular (Figs. 2F, 3D) M. hlcnda Sibley
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D.C. 20560.

Abstract.—The Nearctic genus Clielinidea Uhler is reviewed and their

biology discussed. One new species, C. staffilesi is described from Mexico.

The other species are redescribed: figures of all, mostly from type-speci-

mens, and a key to the species are provided.

The cactus bugs of the genus Chelinidea Uhler have long been considered

one of the more important groups of ectophagous insects attacking prickly

pear in their native habitats. In areas outside their natural range, they have

been established with little success as biological control agents: Queensland

and New South Wales, Australia, against Opiintia stricta Haworth and O.

inermis DeCandolle (Dodd, 1940), and on Santa Cruz Island, California

against O. litterolis (Engelmann) Cockerell, O. oricola Engelmann and their

hybrids (Goeden et al., 1967). It has been shown that these bugs are ex-

tremely liable to displacement by other imported insects such as Cacto-

hlastis cactorum (Berg) and Dactylopius opnntiac Cockerell. Dodd (1940)

observed that Chelinidea vittiger Uhler would starve rather than migrate to

uninfested plants once its food supply was destroyed. Even in the absence

of competitors on Santa Cruz Island, it was judged to be of little value. Here

too, it migrated no more than 24 meters from the site of the original release

in over seven years. In most areas of North America prickly pears are not

a problem because a complex of insects, including Chelinidea. keeps them

under control. Hunter et al. ( 1912) and Mann ( 1969) gave excellent reviews

of the economics and biology of the species of Chelinidea and other cactus

feeding insects and mites. Although Chelinidea feed almost exclusively on

cacti, a laboratory colony in Hawaii scarred pineapple leaves, causing the

laboratory to drop it from consideration as possible introduction for Opuntia

control (Fullaway, 1954).
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Fig. !. Chelinidca staffilesi. holotype d , Mitia, Oaxaca (USNM).



volume 82. number 2 239

Key to the Species of Cheunidea Uhler

1. Dorsal surface of anterior, and usually all, femora carinate, at least

distally; a pair of distinct teeth on anterior margin of pronotum 2

- Dorsal surface of femora evenly rounded; teeth on anterior margin

of pronotum reduced to short tubercles with a small notch behind,

or teeth entirely absent 4

2. Clavus and posterior margin of corium pale, contrasting sharply with

rest of hemelytra to form an X-shaped pattern; dorsal surface of

femora carinate only on distal end; smaller species 10-11 mm (Fig.

1) stafjilcsi, new species

- Clavus and corium with pale and fuscous markings but not forming

a distinct X-shaped pattern; dorsal surface of femora carinate for

their entire length; larger species 11.5-15.0 mm 3

3. Ventral surface of anterior femora with 5 to 10 teeth in 2 rows;

posterior femora with 7 or more teeth on distal half; juga usually

produced beyond tylus; head usually pale, stripes, if present, pale,

broken or obscure (Fig. 2) tahiikita (Burmeister)

- Ventral surface of anterior femora with only 2 or 3 teeth; posterior

femora with 4-6 teeth on distal half; juga and tylus of equal length

or tylus slightly longer, head with prominent dark stripes at least to

beyond eyes (Fig. 3) canyona Hamlin

4. Anterior margin of pronotum without any semblance of teeth or

tubercles; lateral margins of collar parallel sided, collar sharply de-

limited by a deep incisure from rest of pronotum, color uniformly

pale; size smaller 9.5-10.5 mm (Fig. 4) hunteri Hamlin

- Anterior margin of pronotum with a distinct notch at base of short,

usually outwardly directed teeth or tubercles; collar not sharply de-

limited by a deep incisure; color sometimes uniformly pale but usu-

ally with prominent dark stripes on head and markings on anterior

and posterior margins of pronotum and disc of abdomen; antennae

and legs black; size larger 10-15 mm (Figs. 5-8) vittii^er Uhler

Chelinidea staffilesi Herring, New Species

Fig. 1

A small species with a prominent pale cross on hemelytra.

Male.—Head in side view flattened above, anterior margin of bucculae

and lorum subequal; rostrum reaching onto 2nd ventral abdominal segment;

juga rounded anteriorly, not surpassing tylus; only 1st antennal segment

foliaceous. Ocelli slightly closer to eyes than to each other. Pronotum mod-

erately convexed transversely; lateral carinae reflexed and produced ante-

riorly along the base of the head as two distinct acute teeth reaching ap-

proximately V3 distance to base of eye. Connexivum dilated and reflexed.
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Fig. 2. Chclinidca lahnlata. 6 . Bexar Co., Texas (USNM).
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Upper surfaces of anterior femora carinate at their apices; under surface of

anterior femora bearing distally a double row of 2-5 teeth; posterior femora

greatly swollen, bearing a double row of 5-6 teeth on the apical Vs.

Color above yellowish brown to straw yellow, punctate with black. Head

usually darker laterally with a pair of irregular fuscous stripes. Posterior

and lateral margins of pronotum, scutellum, and coriaceous portion of hem-

elytra between the yellowish veins, punctate with black. A prominent cross

formed on hemelytra by the predominantly pale clavi and posterior margin

of corium bordering membrane. Membrane smoky black. Connexivum with

segmental sutures indicated by pale lines. Beneath straw yellow, usually

heavily punctate with black. Length 11 mm; humeral width 4 mm.
Female.—Very similar to male in structure and color. Slightly larger in

size, length 11.8 mm; humeral width 4 mm.
Diagnosis.—This species with its carinate femora is related to tahulata

and canyona but differs in being smaller and by having the evident pale

cross on the hemelytra.

Etymology.—Named for my nephew, Danny Staffiles, who has become

seriously interested in the field of economic entomology.

Type-data.—Holotype d , Mexico: Mitla, Oaxaca, October 1974, F. D.

Bennett, ex: Opuntia piimila (USNM Type no. 75319). Allotype 9, same

data. Paratypes, 2(5. same data; 1 9, Mexico, labeled Xipharcs tahulata, P.

R. Uhler collection (all in USNM); IcJ, 29 Mexico: 10 mi. n. Miltepec,

Oaxaca, 26 July 1974, Clark. Murray, Ashe, Schaffner (Texas A&M).
Distribution.—Known only from the type-series from Oaxaca, Mexico.

Chelinidea tahulata (Burmeister)

Fig. 2

Gonocems tahulata Burmeister, 1834: 311.

Xiphares tahulata: Stal, 1867: 551.

A medium to large sized species with acutely pointed juga which surpass

apex of tylus.

Male.—Head in side view flattened above, anterior margin of buccula

somewhat wider than that of lorum; rostrum just surpassing apex of pos-

terior coxae; juga acutely pointed and distinctly surpassing apex of tylus at

its dorsal level. Ocelli distinctly closer to eyes than to each other. Pronotum

moderately convex transversely, lateral carina reflexed and produced an-

teriorly along the base of the head as two distinct acute teeth usually reach-

ing more than halfway to eye. Connexivum dilated and reflexed. Upper

surfaces of all femora carinate for almost their entire length; under surfaces

of anterior femora bearing distally a double row of 6-11 teeth; posterior

femora enlarged, bearing a double row of 8-10 teeth on apical -'y.

Color above straw yellow to buff, punctate with dark fuscous to black.
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Fig. 3. Chclinidca canyona, holotype 9, Rio Frio, Texas (USNM).
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Head often reddish brown laterally with irregular darker stripes defining the

median pale tylus. Posterior and lateral margins of pronotum, scutellum and

coriaceous portion of hemelytra between the straw colored veins, punctate

with fuscous; the punctures on hemelytra forming an indistinct longitudinal

striped pattern. Membrane smoky black. Connexivum dark with segments

indicated by pale bars. Beneath yellowish brown, punctate with fuscous,

sometimes with brown blotches. Length 12.5-15.0 mm: humeral breadth

4.2-5.0 mm.
Female.—Very similar to male in structure and color. Somewhat larger

in size, length 15.5-16.0 mm; humeral breadth 5.0-5.8 mm. Averages fewer

spines on anterior and posterior femora.

Distribution.—Widespread: Texas, Arizona. Colorado, California, Utah;

Mexico; Guatemala; El Salvador; Honduras; Venezuela. Also introduced

into Australia.

Cheliniclea canxona Hamlin

Fig.' 3

Chelinidea canyona Hamlin. 1923: 44.

A large species with juga and tylus of equal length or tylus slightly longer.

Fore femora with only 2 or 3 teeth.

Male.—Head in side view somewhat flattened above, anterior margin of

buccula wider than that of lorum; rostrum just surpassing apex of hind

coxae; juga acutely pointed and just attaining tip of tylus or slightly ex-

ceeded by it. First 3 antennal segments usually broadly foliaceous. Ocelli

closer to eyes than each other. Pronotum moderately convexed transverse-

ly, lateral carinae strongly reflexed and produced anteriorly along the base

of head as two distinct acute teeth, reaching more than half way to eye.

Connexivum strongly dilated and reflexed. Upper surfaces of all femora

carinate; under surfaces of anterior femora bearing distally 2 or 3 small

teeth; posterior femora enlarged, bearing a double row of 4-5 teeth on apical

half.

Color above rust to reddish brown with fuscous to black markings and

punctures. Head usually rust colored laterally with reddish brown to black

longitudinal stripes bordering the medial yellow brown stripe. Posterior and

lateral margins of pronotum and reflexed margins of hemelytra punctate

with black. Medial line of scutellum, apex of clavus, and disc of hemelytra

with black punctures, those on hemelytra forming a rather distinct dark

stripe. Veins of corium pale, membrane smoky black. Connexivum punctate

with fuscous, margins and incisures pale. Sterna heavily infuscated partic-

ularly the leg bases; underside of abdomen straw yellow. Length 12.5-14.0

mm; humeral breadth 4.8 mm.
Female.—Very similar to male in structure, often not as strongly colored.

Length 14.5-15.5 mm: humeral breadth 4.5-5.0 mm.
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Fig. 4. Cheliniclca hiiiUcri. holotype d , Hermosillo, Sonora (USNM).

Distribution.—Arkansas, Texas; Mexico: Chihuahua, Durango, San Luis

Potosi.

C/wliniJea luintcri Hamlin

Fig. 4

Cheliniclca Imntcri HamHn, 1923: 43.
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5 ^^m«mmm«^y

Fig. 5. Chelinick'ci vitti^er. i . no locality. Uhler collection (USNM).
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A predominantly pale straw-colored species with no indication of teeth

on anterior margin of pronotum. Collar clearly delimited.

Male.—Head in side view rather swollen above, anterior margin of buc-

culae wider than that of lorum; beak just reaching apex of hind coxae; juga

rounded anteriorly and just attaining tip of tylus or slightly exceeded by it.

Ocelli much closer to eyes than to each other. Pronotum strongly convexed

transversely, reflexed lateral margins distinctly lower than intervening area

of thorax and not produced anteriorly into teeth; collar clearly delimited

from remainder of pronotum, its anterior margin straight. Connexivum di-

lated and reflexed. Upper surfaces of all femora evenly rounded; under

surfaces of anterior femora bearing distally 3-5 small teeth; posterior femora

enlarged, bearing a double row of 7-10 teeth over the apical % or more.

Color above an almost uniform straw yellow with fuscous punctures,

mostly delimiting the veins; some fuscous markings on scutellum and bases

of clavus and corium. Membrane smoky black. Connexivum faintly marked

with fuscous, incisures paler. Venter entirely straw colored, only the tips

of the femoral spines and apex of beak black. Length 9.5-11.5 mm; humeral

breadth 4.0-4.3 mm.
Female.—Very similar to male in structure and color. Length 11.0-12.5

mm; humeral breadth 4.0-4.5 mm.
Distribution.—Texas, Arizona; Mexico: Sonora.

Chclinidea vittiger Uhler

Figs. 5-8

Chelinidea vittiger Uhler, 1863: 366.

Chelinidea vittiger vittiger var. artuflava McAtee, 1919: 11. New Synon-
ymy.

Chelinidea vittiger aequoris McAtee, 1919: 12. New Synonymy.
Chelinidea vittiger aequoris var. artuatra McAtee, 1919: 12. New Syn-

onymy.
Chelinidea vittigera (!) var. te.xana Hamlin, 1923: 45. Synonymized by Ham-

lin 1924 under C. vittiger aequoris.

A variable widespread species in which the anterior spines of the prono-

tum are reduced to small blunt tubercles with a distinct notch at base.

Male.—Head in side view distinctly swollen above, anterior margin of

buccula subequal to that of lorum; rostrum reaching apex of posterior coxae;

juga barely exceeding apex of tylus. Ocelli widely separated, distance to

eye less than half that between ocelli. Pronotum strongly convexed trans-

versely, lateral carinae gently reflexed and produced anteriorly at base of

head as two small blunt tubercles with a distinct notch at base. Connexivum
moderately dilated and reflexed. Upper surfaces of all femora evenly round-

ed; under surfaces of anterior femora bearing distally only 2-3 small teeth;
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Fig. 6. Chclinich'a vitti^cr vitti^cr var. aitujiava. holotype i , Huachuca Mts., Arizona

(USNM).
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Fig. 7. Chelinidea vittigcr aeqiioris, hoiotype c? , San Diego, Texas (USNM).
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Fig. 8. Chelinideu vittii^cr aeqiioris var. iiriiuiim. holotype 6. Southern Pines. North Car-

olina (USNM).
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posterior femora bearing a double row of 8-11 teeth and numerous small

denticles.

Color typically sordid yellowish orange marked with fuscous to black

stripes and punctures. Head primarily reddish brown, tylus pale. Anterior

and posterior margins of pronotum and base of scutellum with dark brown

marks or stripes. Coriaceous portion of hemelytra between veins punctate

with fuscous. Membrane smoky black. Disk of abdomen dark, edge of con-

nexivum pale. Beneath sordid yellow orange; antennae, apex of beak, un-

derside of head and all legs reddish brown to black. Length 12.0-14.5 mm;
humeral breadth 4.5-5.1 mm.

Female.—Very similar to male but somewhat larger in size. Posterior

femora not as swollen and with relatively fewer spines. Length 14.0-15.0

mm; humeral breadth 4.8-5.2 mm.
Distribution.—The range of this species coincides with the distribution of

prickly pear cactus in the United States, Canada, and Mexico. It occurs

from Virginia south to northern Florida and west through Nebraska and

Texas to Oregon and California, southwestern Canada, and in the more

northern states of Mexico.

Variation.—This species varies from completely pale to the sordid yellow

and black form described above. There is every combination of rounded to

reflexed anterior pronotal margins. I can find no constant differences to

justify the separation of this species into the subspecies and varieties that

have been described.

Type-designation.—There is a Uhler specimen in the U.S. National Mu-
seum of Natural History type collection labeled as type (probably by C. V.

Riley) which bears no other data. McAtee (1919) restricted the type-locality

to Fort Benton, Wyoming without selecting a type. The only Uhler specimen

from this locality is one (without a head) bearing the labels "Ft. Btn., P. R.

Uhler Collection." I hereby designate this specimen as Lectotype (USNM
Type no. 76200) of C. vittigcr Uhler.
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Notice of a New Publication

The North American Predaceous Micli^es of the Genus Pcilponiyid Meiiien

(Diptera: Ceratopoi^onidae). By William L. Grogan, Jr., Department of

Entomology, University of Maryland, College Park, Maryland, and Willis

W. Wirth, Systematic Entomology Laboratory, IIBIII, Agric. Res., Sci. and

Educ. Admin., USDA, Washington, D.C. Memoirs of the Entomological

Society of Washington, Number 8, 125 pp. Cost, $12.00.

Thirty-one species of the genus Palpomyia in North America are de-

scribed and illustrated. Nine are new species. Keys are presented for adults,

pupae of 19 species, and larvae of 5 species. Adult and larval biologies,

zoogeography, economic importance, classification, and phylogenetic rela-

tionships are discussed. Phylogenies are presented for the tribes Stenoxenini

and Palpomyiini, the latter including Pachyhelea Wirth and 4 species groups

of Palpomyia. Numerous illustrations, distribution maps, and an index are

included.

This publication can be ordered from the Custodian, Entomological So-

ciety of Washington, V( Department of Entomology, Smithsonian Institu-

tion, Washington, D.C. 20560.
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NEW TORYMIDAK FROM TERTIARY AMBER OF THE DOMINICAN
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Abstract.—Two Torymidae (Monodontomerinae) are described from Do-

minican Republic amber: Zophodetus woodruffi new genus, new species

(Monodontomerini), and Ncopalachia bouceki, new species (Palachiini).

These are the first New World torymids found in amber. A world list of

torymid fossil species is given.

Insects from the fossil amber deposits of the Dominican Republic, al-

though extremely abundant, are just now being brought to the attention of

scientists. Apparently only one species of stingless bee (Wille and Chandler,

1964) has been described from these deposits. Recently R. E. Woodruff

(Florida State Collection of Arthropods, Gainesville, Florida) made avail-

able a large collection of newly acquired material to the scientific community
under auspices of a grant from the National Science Foundation (#77-

01569). This material was purchased from local amber mines, as well as

from commercial sources such as jewelers. The present paper provides de-

scriptions of the first known torymids from amber in the Western Hemi-
sphere, as well as the first report upon the results of Dr. Woodruffs work.

In addition, a world list of fossil torymids is presented as a guide for future

work.

Sanderson and Farr (I960) traced the history of Dominican amber from

its supposed original discovery by Columbus in the late I400's to the time

of their writing. Little subsequent work has been done, with the exception

of the single species described by Wille and Chandler in 1964. The principal

deposits lie northwest of Santiago between Altamira and Canca and are

believed to be Oligocene in age (Sanderson and Farr, 1960). Other deposits

are now known from the area north of Bayaguana (Woodruff, personal

communication). Because amber is widely transported in its use for jewelry,

the exact locality of collection is seldom known for purchased material.
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Zopliodetus Grissell, New Genus

Type-species: Zophodetus woodniffi, new species.

Head equal in width to pronotum. with well-developed occipital carina;

antennal scrobe not reaching midocellus, toruli (Fig. 4) slightly closer to

dorsum of head than venter (17: 19), antennal formula 1 1 173 (Fig. 6). Prono-

tum sharply margined dorsolaterally, with sides sloping distinctly inward

but without distinct lateral depression, anteriorly steplike in profile (Fig. 1);

notauli complete; scutellum without frenum; posterior edge of mesepimeron

straight; propodeum 1.3x length of large metanotum (lateral view), dorso-

ventrally compressed and projecting laterally nearly 0.66x width of scutel-

lum, without median carina but with prominent lateral carinae (Fig. 2); fore,

mid, and hindcoxae in ratio of 21:19:30 (Fig. 1), fore and midtibiae with

single apical spur, hindtibia with 2 spurs, ratio of longer spur to hindbasi-

tarsus (longest view) 8:15, hindfemur with ventral edge bulged but without

teeth or serrations (Fig. 5); wings with setation well developed, ratio of

submarginal:marginal:postmarginal:stigmal veins as 60:23:15:6 (Fig. 7).

Presently subfamily and generic concepts for Torymidae are far from

adequate. Within current subfamily limits (as defined by Crawford, 1914;

Milliron, 1949—corrected by Grissell, 1976: 9; Boucek, 1978), Zophodetus

would fall among the heterogenous Monodontomerinae. Szelenyi (1957) pro-

vided the most recent world key to genera, but it is artificial and largely

obsolete. Currently my own work suggests a number of recognized Nearctic

genera are probably unnecessary, and changes are likely to be made. The

use of hindfemora and the various interpretations of large and small denti-

cles, serrations, or angles, as well as propodeal carinae, are too subjective,

in my opinion, for generic characterization.

Among the monodontomerines in Szelenyi's key (1957), Zophodetus

comes close to genera such as Mierodontomerus or Antistrophoplex. but

does not fit well among them. The placement of the toruli near the midpoint

of the head (i.e., Podagrion-WkQ, as opposed to nearer the clypeus), the

metanotum almost 0.7x the length of the propodeum (generally much less

than 0.5 X in most genera), and the wide and carinate propodeum (generally

without carinae or with simple median and/or submedian carinae in a few

genera) are characters unique to Zophodetus. Exact placement of this genus

will have to await reassessment of generic concepts in the Monodontomer-

inae.

The generic name is derived from the greek "zophos"" (darkness) and

"detos" (bound) in reference to the long period of underground interment.

Zophodetus woodruffi Grissell, New Species

Figs. 1-7

Holotype female.—Body length 2.8 mm plus ovipositor ea 1.1 mm. Head,

thorax, fore and midcoxae (laterally) and hindcoxa, metallic green; abdomen
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Figs. 1-7. Ziiphodetus woodruffi. 1-2, Thorax: 1, Lateral view; 2, Dorsal view. 3-4, Head:

3, Dorsal view; 4, Frontal view. Fig. 5, Hindfemur, lateral view. Fig. 6, Antenna, lateral view.

Fig. 7, Wing, dorsal view. (Dashed lines indicate areas where view obstructed by imperfections

in amber.)
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with terga partially green but some areas translucent white (or possibly

surrounded by air layer); scape and legs yellow including ventral aspects of

fore and midcoxae; pedicel and flagellum black; wing veins brown. Head,

thorax (except mesepimeron and propodeum), and coxae evenly reticulate

to reticulate rugose; propodeum rugulose between major carinae; abdomen
alutaceous. Face (Fig. 4) wider than long (4:3), eyes asetose. clypeus con-

cave along anterior margin, devoid of setae except 4 which project down-

wardly, intermalar distance ca 3x length of malar distance; OOL 1.3x and

POL 3x lateral ocellus diameter (Fig. 3); antenna (Fig. 6) slightly clavate

with ratio 26:6:2:6:7:6:6:6:6:6:19 (club). Thorax as shown in Figs. 1, 2; scu-

tellum with posterior edge lamelliform and upturned; posterior edge of meta-

pleuron broadly lamelliform; propodeum with prominent submedian and

prespiracular carinae as well as lesser developed carina between these 2,

median area between submedian carinae depressed, spiracle touching meta-

notum and about its own diameter from nearest posterior margin, propo-

deum posteriorly with vertical face on either side of petiole insertion. Wing

(Fig. 7) with distinct cubital, basal, and median veins indicated by setal

tracts, basal cell asetose, costal cell with complete row of setae and several

dozen setae in broken rows along anterior border. Abdomen equal in length

to thorax, terga 1-4 with definite median incisions. Ovipositor equal to

length of abdomen.

Holotype.—Dominican Republic amber (probably from the general amber

deposit north and west of Santiago), purchased by R. E. Woodruff, 1977;

deposited in the Florida State Collection of Arthropods, Gainesville, Flor-

ida.

Discussion.—This species is named for Dr. Robert E. Woodruff who has

saved a biological treasure from the clutches of commerce.

Neopalachia houceki Grissell, New Species

Figs. 8-11

Holotype female.—(Specimen imbedded so that perfect lateral view is

given but other aspects cannot be seen without considerable distortion; for

this reason it is not possible to measure ratios of structures requiring dorsal

or ventral view.) Body length 3.4 mm plus ovipositor 5.8 mm.
Head:thorax:abdomen:ovipositor in ratio of 4:15:20:70. Head, thorax, bases

of coxae, base of hindfemur, and dorsum of abdomen metallic green; scape,

apices of coxae, apex and venter of hindfemur, and sides of abdomen yel-

lowish. Head (except scrobes), dorsum of thorax (except frenum), propo-

deum, and coxae evenly, densely reticulate (appearing shagreened); thorax

laterally (except mesepimeron) and femora coriaceous; scrobes, frenum,

mesepimeron, and abdomen polished. Head with occipital carina; eye in

lateral view 0.7 x height of head (Fig. 10), median ocellus at dorsal apex of
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Figs. 8-11. Neopdhichia houceki. 8, Antenna, lateral view. 9. Head, three-fourths, dorsal

view. 10, Head and thorax, lateral view. 11. Hindfemur. lateral view.

scrobe, ocelli placed on flattened frontovertex (Fig. 9); antenna filiform with

ratio of 12:6:2:6:6:6:6:6:6:5:12 (club) (Fig. 8). Thorax (Fig. 10) with prono-

tum almost vertical (this does not appear to be an artifact of preservation);

frenum distinct, 0.33 x length of scutellum; propodeum without carinae;

ratio of fore:mid:hindcoxae as 22:15:35; hindcoxae with setae only on distal

V2 of dorsal surface. Wing with basal vein and cubital vein setose, basal cell

asetose, costal cell difficult to see but at least with distal row of setae along

anterior ventral margin of cell, speculum mostly bare, ratio of submargin-

al:marginal:postmarginal:stigmal veins as 62:33:10:6. Hindfemur shown in

Fig. 11. Abdomen 1.3 x length of thorax, without petiole, terga appearing

entire (without median incisions, though this character cannot be seen clear-

ly through the amber), subequal in length. Ovipositor 3.5 x length of ab-

domen.

Holotype.—Dominican Republic amber (probably from the general amber

deposit north and west of Santiago), purchased by R. E. Woodruff, 1977;

deposited in the Florida State Collection of Arthropods, Gainesville, Flor-

ida.

Discussion.—The placement of this species in the Palachiini (as defined

by Boucek, 1976, 1978) of the Monodontomerinae is based upon the den-

ticulate hindfemora and the almost straight hindtibia which is truncate and

has two apical spurs. Currently three genera are recognized in this tribe,

namely Palacliia Boucek and Propalachia Boucek from Africa, Asia and

Europe, and Neopalachia Boucek from Trinidad. The new species houceki

seems somewhat intermediate to all three genera as follows: Approaching

Pdlachia and Neopalachia in the presence of a frenum (absent in Propa-

Uuhia) and relatively short propodeum (not having an elongate neck which
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protrudes beyond base of hindcoxae as in Piopalachia): approaching Neo-

palachia and Propalachia in the elongate stigmal vein (rudimentary in Pa-

lacliia) and the rounded pronotum (angulate and stephke in Palacliid): pos-

sibly approaching Propalachia in first tergum not incised medially, though

this character cannot be seen distinctly (incised in Palac/iia and Ncopala-

chia), and approaching Ncopalachia in female with filiform antenna without

micropilosity on club (clavate and with micropilosity in Palachia and Pro-

palachia). It is distinct from all three of these genera, particularly in the

shape of the head, with the median ocellus at the apex of the scrobes and

the ocelli on the flattened frontovertex (in other Palachiini the median ocel-

lus is above the scrobes and the frontovertex is curved). After seeing the

specimen, Z. Boucek (/// lift.) suggested that houceki would be suitably

placed as a new genus or with Neopalachia. Considering our limited knowl-

edge of the Palachiini, the number of characters houceki shares with Nco-

palachia, and the West Indies distribution of this genus, I believe houceki

may acceptably be placed in Neopalachia at this time.

The only other described species of Neopalachia is noyesi Boucek ( 1978)

from Trinidad. In addition to the peculiarities of the head just mentioned,

N. houceki differs from noyesi by the following characters: houceki without

interantennal lamella (present in noyesi). postmarginal vein 1.7x stigmal

vein {noyesi 4. Ox), hindfemora with uneven denticles, some spaced much

farther apart than their own lengths {noyesi with about ten teeth arranged

regularly as on a comb). These characters are compared in Figs. 8-11 of

this paper and Figs. 20-23 of Boucek, 1978. Thus far N. noyesi and houceki

are the only Palachiini from the New World.

I take pleasure in naming this species for Dr. Z. Boucek in recognition of

his exemplary devotion and standards in working with Chalcidoidea.

Fossil Torymidae

In 1975 Yoshimoto presented a list of known chalcidoid fossils. Because

his list omitted several species, I present a list below which includes the

known world torymid fossils. In some cases it may not be possible to as-

certain even the correct subfamily placement for these specimens (see

Brues, 1923: 346: Grissell, 1976: 89-90).

Monodontomerus primaevus Brues, 1923: 345-346. Lower Oligocene:

Baltic amber; no locality.

Neopalachia houceki Grissell, new species. Oligocene: Dominican amber:

Dominican Republic.

Palaeotorymus aciculatus Brues, 1910: 21. Miocene: shale: Florissant,

Colorado.

Palaeotorymus laevis Brues, 1910: 20. Miocene: shale: Florissant, Colo-

rado.
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Paku'otorynuts striatus Brues, 1910: 20. Miocene; shale; Florissant, Col-

orado.

Pahu'otoryinns typicus Brues, 1910: 19. Miocene; shale; Florissant, Col-

orado.

Podagrion bellator (Dalman), 1825: 390. Gum copal; locality uncertain.

Podagrion capitellatHtn (Dalman), 1825: 390. Gum copal; locality uncer-

tain.

Podagrion ckivellatum (Dalman), 1825: 390. Gum copal; locality uncer-

tain.

Torymus pertinax Forster, 1891: 452. Middle Oligocene; Brunstatt, Al-

sace.

Torymus sackeni Brues, 1910: 17. Miocene; shale; Florissant, Colorado.

Zophodetus woodruffi Grissell, new species. Oligocene; Dominican am-

ber; Dominican Republic.
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Abstract.—Proctacantlwlla Iciicopoi^on (Williston) occurred along the

edges of an intermittent stream bed which passed through an overgrazed

mesquite savannah near San Luis Potosi, Mexico. This species foraged from

the ground or vegetation depending on the soil surface temperature. Prey

were captured and immobilized in flight prior to landing to feed. While

feeding, small prey were manipulated with all six tarsi as the asilid hovered

above the feeding site; large prey were manipulated with a combination of

tarsi at the feeding site. Prey consisted primarily of Diptera, Hemiptera, and

Homoptera. Mating occurred in the male over female position. Females

oviposited in the soil.

There are six described species of Proctacantlwlla in North America

(Wilcox, 1965). Of these six species there is ethological information on only

two. Detailed information is available for P. cacopiloiia (Hine) (Dennis and

Lavigne, 1975), and cursory observations have been made for P. Icucopo-

gon (Williston) (Rogers and Lavigne, 1972). The present paper adds to our

knowledge of the ethology of P. Icucopogon.

This species was studied near San Luis Potosi, Mexico, at an elevation

of 1878 m above sea level. The general habitat was overgrazed mesquite

savannah dominated by grasses in the genera Boutcloua and Aristida. Proc-

tacanthella leiicopogon was found primarily along the edges of an intermit-

tent stream bed which served as a path, road, and bicycle trail through the

habitat (Fig. 1). Along this path the vegetation consisted of sand burr (Ccn-

criis sp.), cat's claw {Acacia sp.), and mesquite {Prosopis sp.). Both P.

' Published with the approval of the Director. Wyoming Agricultural Experiment Station, as

Journal Article No. JA1034.

- This research was supported in part by National Science Foundation Research Grant GB-
29617X2.
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Fig. 1. Intermittent stream bed habitat of PnHtaccinlhcUa Icinopowon near San Luis Po-
tosi, Mexico. Fig. 2. P. lencopoi^on male with male of same species as prey.
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k'licopogon and P. cacopiloga have been reported to occur in sandy re-

gions, cotton fields, other cultivated areas, and in Biichloe-Bouteloiia grass-

land communities (Bromley, 1934, 1945; Dennis and Lavigne, 1975; James,

1938, 1941).

Foraging and Feeding

On sunny days, Froctacanthella leucopoi^on was most active when the

soil surface temperature varied between 29.5 and 45.5°C, which occurred

between 9:00 AM to 12:00 PM and 4:00 to 6:00 PM. When the soil surface

temperature was less than 29.5°C, P. leucopogon was very sluggish, flat-

tened itself against the soil surface with its broadside to the sun and flew or

"hopped" very short distances when disturbed by ants or an observer. As
the soil surface began to heat up to about 33.5°C, this species remained in

a similar position on the soil and began to actively make forage flights.

Between this temperature and 37.5°C, P. leucopogon remained flattened,

but faced into the sun. As the soil surface temperature increased to 4rC,
specimens raised themselves from the surface and faced into or away from

the sun. Once the soil temperature reached about 42°C, P. leucopogon

moved onto sun exposed vegetation about 15 to 85 mm above the soil sur-

face and foraged from there. However, when the soil surface temperature

exceeded 45.5 to 47.5°C, P. leucopogon moved into the shade of vegetation

and exhibited little foraging behavior. Even at these high temperatures, if

the sun was obscured by clouds, specimens would return to the soil surface

and assume a flattened position. Similar adjustments to diurnal variations

in temperature have been observed for P. cacopiloga (Dennis and Lavigne,

1975) and several other species of Asilidae (Adamovic, 1963; Dennis and

Lavigne, 1975; Lavigne and Holland, 1969).

While engaged in foraging from the soil surface, P. leucopogon rested

with its body at a 45° angle to the substrate. One male was observed holding

his fore tarsi crossed just above the surface, while in a foraging position

(surface temperature about 42°C). A similar foraging posture has been ex-

hibited by P. cacopiloga (Dennis and Lavigne, 1975) and for P. exquisitus

Osten Sacken (unpublished). According to these investigators, such pos-

tures presumably reduce an asilids' body temperature by reducing the area

of the body exposed to the sun's rays and heat reflected from the soil sur-

face. Additionally, such a posture may provide asilids with a greater field

of vision (Melin, 1923).

Proctacantliella leucopogon generally captured its prey in flight 5 to 10

cm above the ground and within 1 m of its foraging position. One male was

observed to capture a leafhopper (Cicadellidae) just as it was landing on the

soil surface. Dennis and Lavigne (1975) reported that P. cacopiloga cap-

tured its prey in the air at a height and distance similar to that which we
observed for P. leucopogon.
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Prey were captured in front of or to the side of this species foraging

position. Once a prey was captured, P. lencopo^on usually immediately

inserted its hypopharynx in the dorsum of the prey's thorax or in the inter-

segmental membrane between the prey's head and thorax. Some prey were

also immobilized prior to landing as the asilid hovered and manipulated the

prey into position with all six tarsi and inserted its hypopharynx.

Proctacanthella leucopogon often captured prey and released them, while

in flight, after briefly hovering and manipulating them with all six tarsi. The
released prey were generally Coleoptera and it is assumed that the asilids

were unable to insert their hypopharynx through the tough integument.

As P. leucopoiion fed, the method used in manipulation of prey appeared

to depend on the prey's size. Small prey, such as Cicadellidae, were gen-

erally manipulated with all six tarsi as the asilid hovered above its feeding

site. Larger prey, such as instances of cannibalism, were manipulated with

a combination of tarsi as the asilid rolled onto one of its sides. One male

was also observed to manipulate an Aceratagallia texana Oman (Cicadel-

lidae) with its fore tarsi while holding its position on the soil surface with

its mid and hind tarsi.

At the completion of feeding, prey were either discarded at the feeding

site as the asilid pushed the prey off its hypopharynx with its fore tarsi or

the prey were merely allowed to fall off the hypopharynx. Some prey were

also dropped in flight just before an asilid captured another prey. Rogers

and Lavigne (1972) made similar observations for P. leucopogon in Wyo-
ming.

The average time which P. leucopogon spent feeding on individual prey

was 7 minutes 24 seconds, with a range between 4 and 1 1 minutes. However,

one partial feeding of an unidentified Cicadellidae lasted 12 minutes 30 sec-

onds. Larger prey, such as Cicadellidae and Miridae, were fed on for longer

periods of time than were smaller prey such as some Diptera.

On two occasions, asilids dropped their prey in flight while foraging after

another victim.

The following is a list of prey taken by P. leucopogon. The number and

sex of the predator is indicated in parentheses following the prey record.

COLEOPTERA—Scarabaeidae: Podolasia sp., V-24-73 (V); Scolytidae:

near Pityophthorus sp., V-21-73 (9). DIPTERA—Agromyzidae: Phytolirio-

myzxi sp., V-23-73 (6)\ Asilidae: Proctacanthella leucopogon (Williston),

V-24-73 {6)\ Bombyliidae: Geron sp., V-20-73 {6)\ Mythicomyia sp., V-21-

73 (9 ,(?), V-22-73 (9); Chloropidae: Hippelates rohertsoni Sabrosky, V-20-

73 iS), V-21-73 (2 9), V-22-73 {6)\ Olcella parva (Adams). V-24-73 ( , ):

Siphonella neglecta Beck, V-24-73 (?,(?); Dolichopodidae: Chrysotus sp.,

V-21-73 (9): Medetera sp., V-21-73 (6)\ Ephydridae: Scatophila sp., V-20-

73 (9), V-24-73 (d); Lonchaeidae: Dasiops sp., V-20-73 (6): Milichiidae:

Pholeomyia sp., V-23-73 (6): Sarcophagidae: Metopia argynxephala (Mei-
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gen), V-23-73 (6): Sphaeroceridae: Leptoceni (Rachispoda) sp., V-20-73

(S)\ Tachinidae: Olenochaetu kansensis Townsend, V-23-73 (9). EMBIOP-
TERA—Unidentified, V-21-73 (J). HEMIPTERA—Cydnidae: Rhytidopo-

rus coiupiutus (Uhler), V-ll-lZ (d); Lygaeidae: Gcocoris sp., V-23-73

((?); Miridae: Sp(uwi>onicus cdhofasciatus (Reuter), V-20-73 (9,2d), V-21-

73 (3 9,d), V-22-73 (2 9,d), V-23-73 (4 9,4c5). HOMOPTERA—Cicadelli-

dae: AcemtagaUia sp., V-20-73 (d), V-22-73 (9): Aceratagallia texana

Oman, V-20-73 (9 ,c?), V-21-73 (59,4d), V-22-73 (2 9,8d), V-23-73 (7d), V-

24-73 (3 9,3d): Deltocephcdiis sonoms Ball, V-20-73 (d), V-21-73 (9), V-

22-73 (9,2d), V-23-73 (9), V-24-73 (3d); Exitianus exitiosus (Uhler), V-21-

73 (d), V-23-73 (9); Polyamia sp., prob. toltecu Kramer, V-22-73 (9);

StircUus ohtiitiis (Van Duzee), V-24-73 (9,d). HYMENOPTERA—For-

micidae (all winged reproductives): Acanthostichus sp., V-23-73 (d); Con-

omyrma sp., V-20-73 (d), V-23-73 (d); Halictidae: Dialictus sp., V-22-73

(d). LEPIDOPTERA—Gelechiidae: Facidta sp., V-24-73 (d); Olethreuti-

dae: Unidentified, V-23-73 (9). THYSANOPTERA—Phlaeothripidae: Un-

identified, V-24-73 (d).

Both sexes of P. leucopogon preyed most heavily on insects belonging

to the orders Diptera, Hemiptera, and Homoptera (Table 1). These three

orders comprised approximately 88.6 percent and 92.5 percent of the prey

for males and females, respectively. Although males and females preyed

primarily on insects in these orders, they fed on different species and often

different genera. In Colorado Rogers and Lavigne (1972) observed P. leii-

copogon feeding on Diptera, Hemiptera, Homoptera, Hymenoptera, and

Orthoptera.

This species was approximately 4.3 times as large as its prey (Table 2).

Although females were slightly larger than males, they preyed on smaller

prey. Thus, females had a larger mean predator to prey ratio than males.

Since we often observed male-to-male encounters, we postulate that P.

leucopogon may set up temporary territories while foraging and actively

defend them against other individuals of the same species. Specimens of

this species appeared to set up territories by spacing themselves out, with

one individual occurring every 2.5 to 5 m. According to Adamovic (1963),

asilids restrict their hunting activity to a limited area and defend only the

central part of this area. All other individuals of the same species either

avoid or are driven out of an already occupied territory. Male P. Icucopogon

may have been forcing other males out of their territory when they grabbed

and released or merely hit other males. Additionally, when males met in

flight, they frequently circled each other in an upward flight to a height of

1 m above the ground. All of these agonistic behaviors may be the precur-

sors of cannibalism, since the single instance of cannibalism observed was
that of a male taking a male (Fig. 2).
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Table 1
.

Number and percent composition of prey by insect order taken by Piociacanthcllii

li'iicopoi^on.
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female's wings were spread at a 45° angle and passed over the male's mid

femora and under his front femora; whereas, the male's wings were folded

over his dorsum. A similar mating position is taken by P. cacopiloi>a (Den-

nis and Lavigne, 1975).

The mating occurred when the soil temperature on the surface was 38°C.

The pair remained in-copulo for approximately TO seconds before the male

unclasped the female and both asilids flew off. ProctacanthcUa cacopiloga

matings last an average of 45 seconds, with a range between 5 and 93 sec-

onds (Dennis and Lavigne, 1975).

Although the mating was not preceded by courtship, males of P. leuco-

pogon may exhibit courtship prior to mating, similar to that observed for P.

cacopiloga (Dennis and Lavigne, 1975). Males were observed to walk along

the ground with their fore legs extended out in front of them and to alter-

nately wave the legs between their heads and the ground. This behavior

usually took place when males were within approximately 0.5 m of another

asilid. However, some males exhibited courtship behavior even though no

other asilid was near them.

Female P. leucopogon were also observed to wave their fore legs as they

walked along the ground. However, males were not observed near the fe-

males when they exhibited this behavior. In addition, females did not wave
their fore tarsi as frequently or for as long a time as did the males.

OVIPOSITION

One complete oviposition was observed for P. leucopogon. This occurred

at 4:05 PM when a female crawled on the soil into the shade of a small

depression (2.5 cm long, 5 cm wide and deep) where the surface temperature

was 38°C. The female probed the soil with her ovipositor as she crawled

along the ground in her search for a suitable site for egg deposition. When
she found a suitable site, she inserted her ovipositor and abdomen in the

soil up to the base of her thorax. As she oviposited she bounced slightly in

a rhythmic manner similar to the "tamping" action of Proctacanthus mi-

cans Schiner (Dennis and Lavigne, 1975; Rogers and Lavigne, 1972). At the

completion of oviposition, the female briefly swept the soil with her ovi-

positor before flying off.

This oviposition lasted approximately 60 seconds during which the female

deposited three creamy-white eggs (Fig. 3). The eggs measured 1.07 to 1.21

mm in length, and 0.38 to 0.48 mm in width. No sculpturing was observed

on the egg chorions.

Numerous other females were observed probing for oviposition sites in

the soil in the shade of vegetation, grass clumps, and under the toe of a

shoe. These ovipositional patterns of probing behavior indicate that shade,

as well as specific characteristics of the soil, are important factors in deter-
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Fig. 3.

posited.

Eggs of Proctacaiuhella Icucopof^on recovered from the soil where thev were de-

mining where female P. leucopogon deposit their eggs. Female P. cacopil-

oga have been recorded ovipositing in the shade of vegetation or a cow pat

(Dennis and Lavigne. 1975).
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SEASONAL HISTORY AND HOST PLANTS OF THE ANT MIMIC
BARBERIELLA FORMICOIDES POPPIUS, WITH DESCRIPTION

OF THE FIFTH-INSTAR (HEMIPTERA: MIRIDAE)

A. G. Wheeler, Jr. and Thomas J. Henry

Bureau of Plant Industry, Pennsylvania Department of Agriculture, Har-
risburg, Pennsylvania 17120.

Abstract.—The first host records are provided for the ant-mimetic mirid

Barheriella formicoides Poppius, generally considered a rare species. Sea-

sonal history on apple and crabapple is summarized, and notes are given on
behavior, association with ants, and food habits. The fifth-instar nymph is

described and illustrated.

BarherieUa formicoides Poppius is an ant-mimetic mirid belonging to the

subfamily Mirinae, tribe Herdoniini. This interesting species has been con-

sidered rare, and no host plant has been recorded. Nearly all treatment of

this mirid in the literature reflects an uncertain taxonomic status.

During 1974-75 we observed a large population of B. formicoides on

crabapple. Mains sp., in Dauphin Co., near Harrisburg in central Pennsyl-

vania and collected this species in 8 additional counties. In this paper we
summarize our data on seasonal history and host plants: present somewhat
fragmentary and anecdotal information on searching behavior, food habits,

and association with ants; and describe and illustrate the fifth-instar nymph.
Taxonomic history.—Poppius (1914) described the new ant-mimetic genus

BarherieUa with B. formicoides as the only included species. His descrip-

tion was based on a single female collected at Brownsville, Texas, on May
25, 1904: this probably was the specimen illustrated in color by Poppius

(1921).

Knight (1923) described B. apicalis from Long Island and Staten Island.

New York, noting that this striking ant mimic resembled a large species of

the mirid genus Pilophoriis. Blatchley (1926a) then described the new
species hriiideyi, in the genus Pilophorus, from North Carolina. Knight

(1927) examined Blatchley's hrimleyi and considered this species conspe-

cific with apicalis. Blatchley (1928a. 1928b) explained his reasons for over-

looking Poppius' and Knight's descriptions and, in 1930, accepted Knight's

(1929) conclusion.
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More recently, Carvalho and Ferreira (1973) treated B. apicalis as distinct

from B. fonnicoides, at the time known only from Texas. However, Car-

valho and Schaffner (1975) examined male genitalia of the taxa described

by Poppius, Knight, and Blatchley and concluded that both B. apicalis and

B. hrimleyi were junior synonyms of B. formicoides (although southern

specimens tend to be more reddish-brown and, as we have found, more

densely pubescent than northern examples). Including records for all 3

names, this species has been reported from Illinois, Georgia, Mississippi,

Missouri, New York, North Carolina, Pennsylvania, Texas, and Mexico

(Carvalho, 1959; Carvalho and Schaffner, 1975; Henry and Smith, 1979). A
new record is Arkansas, Craighead Co., Aug. 28, 1957, E. Nickerson

(USNM).
Seasonal history and host plants.—On July 17, 1974, while beating

branches of crabapple trees in a roadside planting near Harrisburg (Dauphin

Co.), Pa., we collected several fourth- and fifth-instar mirid nymphs that

were distinguishable from ants only after careful scrutiny. The nymphs
strongly resembled the black ant, Formica subsericea Say, collected with

the mirids. When reared to maturity in the laboratory, the species was
identified as B. formicoides. Additional collecting from the more than 20

ornamental crabapples that lined both sides of the road revealed about 25-

30 late instars of the "rare" species. We then returned to a group of pin

oaks, Qiiercus pains tris Muenchh., in Harrisburg where we had taken our

only previous specimens of this ant mimic, two males, on July 18, 1973. No
specimens of B. formicoides were found after extensive collecting and ob-

servation, but several late instars were taken on trunks of apple trees, Mains

syIves tris Miller, growing near the pin oaks.

Further collecting in the Harrisburg area showed that instars III-V were

common from mid- to late July. The first adult was collected on July 19

from the large population on trunks of crabapple, but the majority of the

population consisted of late instars until the last week in July. A fifth instar

was collected from this population as late as August 6. Our latest record of

nymphs is a fifth instar taken on August 15 in Lancaster Co. Adults were

present on apple and crabapple in the Harrisburg area until the last week
in August.

In 1975 the crabapples that had harbored large numbers of B. formicoides

the previous year were sampled weekly beginning in mid-May. No nymphs
were beaten from main branches or observed on trunks until a second instar

was found on July 3, suggesting that overwintering eggs had begun to hatch

in late June. Third instars were collected on July 10, and fourth instars on

July 18. Development of populations in the Harrisburg area appeared to be

somewhat later than in 1974; adults were not collected until July 28.

Our observations on seasonal history, plus specimens in museum collec-

tions and records from the literature, indicate that B. formicoides is a uni-
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voltine, relatively late-appearing species. The earliest record of adults in the

eastern states is June 24 in Wake Co., North Carolina (USNM), and June

27 at Shawneetown, Illinois, near the Kentucky border (Knight, 1941). All

other eastern records are for July and August (Knight, 1923; Blatchley,

1926b; Froeschner, 1949).

Apple (12 localities) and crabapple (9) were the principal host plants of

B. formicoides in Pennsylvania. Populations of the mirid were found on

several ornamental cultivars of crabapple in nurseries and landscape plant-

ings and on unsprayed apple trees in yards, fields, and along roadsides. A
small population was present in an Adams Co. orchard in the principal

apple-growing region of southcentral Pennsylvania. Typically only one or

two specimens were found on trunks or beaten from branches of a single

tree, but on crabapple at the main study site near Harrisburg ten nymphs
and adults were taken on a single tree on July 21, with 3.2 the average

number encountered in a five-tree sample. Although we collected nearly

throughout the state on apple and crabapple, we encountered B. formicoides

only in nine southcentral and southeastern counties: Adams, Berks, Ches-

ter, Cumberland, Dauphin, Juniata, Lancaster, Lebanon, Montgomery, and

York.

When B. formicoides was taken on other plant species, apple or crabapple

trees usually were growing nearby. In such situations we collected a few

adults on Viburnum spp. in two nurseries and on the rosaceous tree Mes-

pilus ^ermanica "Medlar'' in an arboretum. One adult was beaten from a

hedge of Amorpha fruticosa L. with no rosaceous plants growing in the

vicinity. In a mixed planting of fruit trees in York Co., nymphs were com-

mon not only on apple but also on peach, pear, and persimmon. Although

no host associations have been recorded in the literature, we have examined

specimens in the USNM collection that had been taken on catalpa (Raleigh,

N.C., July 9, 1948), peach (Bangs, Texas, May 20, 1938), and willow (Craig-

head Co., Ark., Aug. 28, 1957). This mirid also has been taken at light

(Wake Co., N.C., June 24, 1949).

Behavior and food habits.

—

Barheriella formicoides nymphs and adults

most often were observed running erratically up and down trunks of apple

and crabapple where they strongly resemble ants in both form and behavior.

In fact, this mirid appeared more common on ant-infested trunks, and we
often located populations by first finding the ants. Early stage nymphs

closely resemble the brown ant Lasius neonii^er Emery, while later instars

are somewhat darker and look more like the larger black ants commonly
found on the host trunks, Camponotus nearcticus Emery and Formica suh-

sericea Say. The association with the ants, if any, was not determined. The

relationship appears not to be an aggressive one; when nymphs and adults

encountered ants on tree trunks, they quickly retreated in all cases. It is

possible that B. formicoides is part of a mullerian mimicry complex with
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Figs. 1-2. BarhcricUa fonnicoidcs. fifth instars feeding on dead caterpillars. 1, Noctuid.

2, Geometrid.

Paraxcnetus guttiilosus (Uhler) and Pilophonis aus traits Knight, ant-mi-

metic mirids frequently taken with BarhcricUa. In general, however, the

possible interaction between ant-mimetic mirids and co-occurring ants has

defied elucidation (Kullenberg, 1944).

As nymphs and adults move quickly on trunks of host trees, the antennae

are usually in constant motion, tapping the surface. At irregular intervals

the proboscis is probed into bark crevices and flaps, bud scars, and lenticels.

Less often nymphs and adults searched over main branches, leaves, fruit,

and water sprouts. Several adults made short flights from water sprouts and
trunks to upper branches. Rapid searching was sometimes interrupted by

periods of near motionlessness, except for antennal waving, lasting from a

few seconds to several minutes.

We could not confirm feeding in the field, but the searching behavior

suggested a predacious habit. Populations oi B. fonnicoidcs frequently were
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Figs. 3—4. BcirheiiclUi jonuicoictes. fifth instar. 3, Dorsal view. 4. Lateral view.
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found on apple trees heavily infested with tetranychid mites. Eggs of brown

mite, Bryohria ruhrioculus (Scheuten), were discovered in bark fissures that

had been probed by B. formicoides. A nymph also probed a microlepidop-

teran pupal case; another was found within a curled leaf infested with apple

aphid. Aphis pomi (DeGeer).

In the laboratory nymphs readily fed on squashed noctuid and geometrid

larvae collected from crabapple (Figs. 1, 2). A nymph was observed to prey

on a leafhopper nymph taken on crabapple and another fed on larvae of the

greenhouse whitefly, Trialcurodes vaporariorum (Westwood). An adult fed

on three Aphis pomi nymphs but avoided alate forms of the aphid.

Description of fifth instar (Figs. 3, 4).—Length 3.58-4.10 mm; strongly

formicoid, uniformly dark brown to fuscous; sparsely, but evenly, clothed

with stiff, erect, pale setae. Head: Length 1.20 mm, width across eyes 1.16

mm, wider than anterior margin of pronotum, vertex 0.70 mm, impunctate,

posterior margin weakly carinate, front moderately convex, median slightly

grooved. Rostrum: Length 1.76 mm, reaching middle of metacoxae. Anten-

nae: Fuscous, clothed with fine recumbent setae; segment \, length 0.40

mm; II, 1.66 mm; III, 1.00 mm; IV, 0.66 mm. Pronotum: Length 0.84 mm,
median width 0.96 mm, anterior and posterior angles rounded, uniformly

fuscous, median line somewhat paler, impunctate with a pair of punctures

at middle on either side of median, area representative of calli along anterior

margin weakly depressed; wing pads long, reaching base of 3rd abdominal

segment. Abdomen fuscous, bulbous, 1st and 2nd segments narrowed into

antlike pedicel, segment III widened dorsally, extending posteriorly along

median line. Venter and legs uniformly fuscous.
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A FOURTH SPECIES OF TOXOPTERELLA HILLE RIS LAMBERS
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WITH A KEY TO SPECIES'
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Abstract.—Keys are given to the fundatrices and alate viviparae of the

known species of Toxoptcrella. Alate viviparae and fundatrices of Toxop-

terella stroyani, n. sp. are described from Crataei>ns sp., Linville, and Blow-

ing Rock, North Carolina.

The genus Toxopterella was described by Hille Ris Lambers (1960: 263)

with T. canadensis Hille Ris Lambers from Crataegus as the type-species.

MacGillivray and G. A. Bradley (1961: 1000) described T. {Sorbohium)

drepanosiphoides as a new subgenus and species from Sorbus. Hille Ris

Lambers (1962:147) described T. sinithi fromfv/v/.v ani^'iistifoliae and stated:

'"I believe Sorbobium can better be dropped as a subgenus of Toxopterel-

la/^ However, Eastop and Hille Ris Lambers (1976: 432) and Smith and

Parron (1978: 288) retained Sorbobium as a subgenus of Toxopterella. I

believe this is justified because of the characteristics of the siphunculi

(Fig. 4).

The pertinent characteristics of Toxopterella are: Dorsum in fundatrices

and nymphal alatae extremely hairy, not sclerotic in apterae and not with

a sclerotic patch on abdomen in alatae; alatae may have sclerotic bars on

the abdomen; hind tibiae in larvae and adults with soundpegs as in Toxop-

tera\ processus terminalis characteristically pointed with two setae at the

tip and one seta at base of the two at the tip; secondary rhinaria conspic-

uously transversely oval; if three setae on the first tarsal joints are present,

then the middle seta very much longer than the two lateral setae; siphunculi

with a flange; cauda very short, may be somewhat triangular and/or pointed.

Hille Ris Lambers (1962: 147) stated: "The generic position of Toxopter-

ella is rather clear. There is only a small number of Aphidine genera with

' Paper niimher 6108 of the .Journal Series of the North Carolina Agricultural Research

Service. Raleigh. North Carolina.



VOLUME 82, NUMBER 2 277

a pointed processus terminalis and these genera are all associated with moss-

es."

H. L. G. Stroyan (personal communication) indicated that Toxopterclla

was very close to Muscaphis. I have seen two specimens determined as

Muscaphis nuisci Borner, one specimen determined by Hille Ris Lambers
and one specimen determined by Stroyan. I have also seen two specimens

from the British Museum which were determined as Muscaphis sp. and

appear to be the same as the other two specimens. In these specimens, the

front of the head is flat and the siphunculi do not have a flange, whereas in

the specimens of T. stroyani, n. sp., which resembles the four specimens

mentioned above in most other respects, the front of the head has distinct

antennal tubercles, and the flange on the siphunculi is quite distinct.

Transfer tests are needed between Toxopterclla species and moss. This

would be a difficult job because alates of Toxopterclla are difficult to obtain,

in fact the best way to obtain them is to find the stem mother and cage her

in a cloth cage after all predators have been removed. Also, it would be

necessary to transfer to several different species of moss.

The alate specimens of "'Muscaphis'' were captured by trapping, there-

fore, they are not necessarily associated with M. musci.

If specimens similar to the four specimens of ""Muscaphis'' listed above

can be definitely associated with Muscaphis, it will be necessary to make
Toxopterclla a synonym of Muscaphis or at least a subgenus.

Toxopterclla stroyani Smith, New Species

Fig. 1

Fundatrices (9 specimens).—Living specimens: Black with very many
setae. Cleared specimens: Dark brown on head, all of antennae, append-

ages, including cauda and anal plate. Slightly paler on basal -A of profemora

and slightly lighter in central to distal Vi of the tibiae. Distal end of tibiae

darker but not as dark as the basal -A.

Measurements (in millimeters) (1 specimen): Body 2.45, antennal seg-

ment III 0.46, IV 0.22, V 0.13 + 0.20, rostral IV + V 0.14, hind tibia 1.10,

metatarsomere II 0.11, siphunculi 0.45, cauda 0.10 and bearing 4 setae.

Tarsal chaetotaxy 2-2-2, setae on antennal segment III 2.5 times base of

antennal segment III, setae on dorsum of abdomen long, numerous, usually

curved, 0.05 to 0.06, similar to setae on antennal segment III. Head and

abdomen very rough or rugose with wartlike projections. Left hind tibia

with about 12 soundpegs.

Fundatrices distinguished from other species of Toxopterclla by charac-

ters given in key.

Alate viviparae (111 specimens).—Color of living material, nymphs (37

specimens), and alate, dark reddish. Cleared specimens dark on head, tho-

rax, all of antennae, siphunculi, cauda, and anal plate. Legs dusky, being



278 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

^

"^-ffli*»^

Fig. 1. Toxopterella stroyani. A, Fundatrix, siphunculus and Cauda. B. Alate vivipara. head
and antenna! segments I-III. C, Alate vivipara, siphunculi and cauda. (Photographs in Figs.
1-4 are of the same magnification.)
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Fig. 2. To.xoptcrclla smithi. A. Mate vivipara, head and antennal segments 1-111. B. Mate

vivipara, siphunculi and cauda. C, Fundatrix, cauda. D, Fundatrix. siphunculus.



280 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

slightly lighter on middle of tibia and basal portion of femora. Dark on wing

veins with a slight halo. Abdomen occasionally with faint scleroites around

base of a few setae. In general, abdomen pale with scleroites only on lateral

margins.

Measurements: Length of body (first measurement is that of holotype;

measurements in parentheses are range for 6 specimens): 1.73 (1.60-1.95),

width of head 0.42 (0.39-0.42), antennal segment III 0.38 (0.38-0.50), IV

0.27(0.26-0.30), V0.31 (0.26-0.31), VI 0.18(0.14-0.18) + 0.81 (0.54-0.81),

rostral IV + V 0.12 (0.112-0.12), hind tibia 1.20 (1.11-1.24), hind tarsus

0.07 (0.07-0.09), siphunculus 0.16 (0.15-0.20), cauda 0.08 (0.07-0.09), an-

tennae with large tuberculate, oval to oblong rhinaria on antennal segment

III, 36 (38-50), IV 27 (26-30), V 20 (26-31). Primary rhinarium on antennal

segment V similar to secondary rhinaria, may be larger. Primary rhinarium

on antennal segment VI, oval. R IV + V with 4-5 accessory setae, cauda

with 4-5 setae. Tarsal chaetotaxy 3-3-3, with 1 large stout seta and 2 shorter

ones laterad. In some specimens the large stout seta missing.

Alate viviparae separated from other known species of Toxopterella by

characters given in key.

Type-locality.—Linville and Blowing Rock, North Carolina.

Types.—Holotype from collection no. 66-242, 1 alate specimen, labeled

no. 1 on a slide from collection no. 66-242, Linville, North Carolina, July

2, 1962 on Crataegus, collector C. F. Smith. The holotype with paratypes

from the same collection and collection no. 79-6, Blowing Rock, North

Carolina, June 20, 1979, in U.S. National Museum of Natural History. Para-

types in the collections of the U.S. National Museum of Natural History;

Canadian National Collection, Ottawa; British Museum (Natural History);

North Carolina State University; H. L. G. Stroyan; and the author.

Collections.—On Crataegus sp., Linville, North Carolina, June 1, 1966

(coll. 66-157) by H. L. G. Stroyan and Clyde F. Smith. Alate viviparae from

same tree as collection 66-157. Collection no. 66-242, Linville, North Car-

olina, July 2, 1966 by Clyde F. Smith. Collection no. 79-6, on Crataegus

punctata Jacquin (determined by J. W. Hardin), Blowing Rock, North Car-

olina, June 20, 1979 by Crystle K. Smith and Clyde F. Smith.

Etymology.—Named in honor of H. L. G. Stroyan who assisted in making

the first collection of this species and suspected it was new to science.

Key TO Species of Toxopterella

Alatae

1. Siphunculi nearly parallel sided, imbricated 2

- Siphunculi with basal half distinctly swollen, diameter nearly 2

times the smallest diameter of the distal half. Imbricated on distal

half and on caudal half of base, ventral surface of base smooth
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Fig. 3. To.xopterella canadensis. A, Alate vivipara, head and antennal segments I-III. B,

Alate vivipara, siphunculus. C, Fundatrix, siphunculus.

(Fig. 4); on Sorhus

T. iSorhohium) drcpanosiphoides MacGillivray and Bradley

2(1). Siphunculi about 0.17 mm long, with denticulate imbrications on

entire length; on Crataei>i(s spp 3

Siphunculi about 0.35 mm long, with denticulate imbrications only

on distal end (Fig. 2); on Pynis (uii^nstifolia

T. sniithi Hille Ris Lambers
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Fig 4 Toxopterella (Sorhohium) drcpanosiphouies. A, Alate vivipara, head and antennal

segments I-IH. B, Alate vivipara, siphuncul. and cauda. C, Fundatrix, s.phunculus.
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3(2). Primary rhinaria on antennal segment V about as wide as long,

distinctly larger than secondary rhinaria. Protarsomere I with 2

very short setae. Abdomen with dark intersegmental sclerites with

a tendency to transverse bars on abdominal tergites V-VIII (Fig.

3) T. canadensis Hille Ris Lambers
Primary rhinaria on antennal segment V usually not as wide as

long, often difficult to distinguish from secondary rhinaria (a vari-

able character). Protarsomere I usually with 2 short setae laterad

of the 1 long seta. Abdomen without dark intersegmental sclerites

and transverse bars on abdominal tergites V-VII. Siphunculi rel-

atively thin and delicate compared with canadensis (see Figs. 1

and 3) T. stroyani, new species

Fundatrices

1. Siphunculi more than 0.5 mm long, usually 0.6-0.7 mm. Antennae

pale on segments III and IV 2

Siphunculi less than 0.5 mm long, usually about 0.4 mm. Anten-

nae dark on segments III and IV 3

2(1). Setae on dorsum of abdomen about same density as on sides of

abdomen
T. {Sorhohium) drepanosiphoides MacGillivray and Bradley

Setae on dorsum of abdomen much more sparse than on sides of

abdomen T. smithi Hille Ris Lambers
3(1). Front of head nearly straight, antennal tubercles absent or devel-

oped very slightly T. canadensis Hille Ris Lambers
Front of head with antennal tubercles well developed

T. stroyani, new species
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Abstract.—Pherhellia subtilis, n. sp., from North America, is separated

from the Holarctic P. ohscura Ringdahl. Terminalia illustrations and geo-

graphic distribution are given for P. ohscura Ringdahl, P. siihtilis, n. sp.,

and P. vcntralis (Fallen). All are members of the P. ventralis group.

Worldwide within the family Sciomyzidae, Pherhellia (tribe Sciomyzini)

is the largest genus, comprising 104 nominal species (Bratt et al., 1969). In

addition, there are numerous undescribed species which bear manuscript

names. The definitive work on the biology of Pherhellia was written by

Bratt et al. (1969). The larvae of all Pherhellia species whose life histories

are known are obligate snail feeders and are typical of all Sciomyzini in that

all are terrestrial in development. Well-developed float hairs that typify the

aquatic Tetanocerini are lacking in Sciomyzini. The first-instar larva is para-

sitoid, its host snail dying after being fed upon for several days. The larva

may then feed on the decaying tissues of the host snail. As development

continues second- and third-instar larvae in some cases behave as overt

predators quickly killing their host snails.

This paper is concerned with closely related species in the subgenus Che-

tocera according to Rozkosny's (1964) subgeneric classification. These

species belong to the P. ventralis group. This group comprises both Pa-

laearctic and Nearctic species which, according to Steyskai (1966), includes

Pherhellia ventralis (Fallen), P. scntellaris Roser, and P. hezzii Hendel

(1902) {=P. pallidicarpa Rondani (1868) (Verbeke, 1964)]. Pherhellia oh-

scura Ringdahl and the new species P. siihtilis, which is here separated

from P. ohscura, are also included in this group.

Key characters which separate Pherhellia ohscura, P. suhtilis, and P.

ventralis from other members of the genus are: Frons with median stripe
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0.4 mm

Figs. 1-3. Plu'ihcllia siihiilis. holotype male. I, Postabdomen, sinistral view, inverted. 2,

Posterior view of postabdomen, inverted. 3, Anterior surstylus. viewed in broadest aspect,
as = anterior surstylus: ce = cerci: ea = ejaculatory apodeme: ep - epandrium; ps - poste-
rior surstylus.
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less than -A as long as distance from ocellus to frontal margin; mesopleuron

entirely bare; wing not patterned; halter yellowish white; first vein distinctly

surpassing level of ta: arista bare; hind femur and tibia not blackened at

tips; pteropleural setae all subequal in length; antenna testaceous, without

well marked blackish tip.

Fherhcllia siihtilis Orth and Steyskal, Nkw Spfxies

Figs. 1-6

P. ohscKia: Bratt et al. 1969: 73-74 (in part).

P. vcntralis: Steyskal 1965: 687 (misidentification).

Holotype male.—Height of head ~A width. Medifacies yellowish pruinose,

facial grooves subshiny, parafacies and cheeks pruinose yellowish to whitish

respectively. Frons dull yellowish, slightly narrowed anteriorly. Mid-frontal

stripe extending less than Vi distance from anterior ocellus to anterior mar-

gin of frons. Ocellar triangle and orbital plates with greyish pruinosity. Or-

bital plates strongly tapered anteriorly, extending slightly beyond midfrontal

stripe. Orbito-antennal spot light brown, indistinct; narrow strip of grey

pruinosity along upper orbital margin. Two pairs of fronto-orbital bristles,

anterior pair % as long; ocellars, postocellars, and inner and outer verticals

well developed. Occiput greyish pruinose. Short black setae on lower -6 of

cheeks and parafacies on anterior Vi of frons, between ocellar and post-

ocellar bristles, along outer parts of orbital plates, and in midcervial patch.

Lateral occipital margins with stronger setae and bristles. Antennae testa-

ceous, segment 3 elongate oval, dorsal margin straight. Arista brownish

black, without hairs. Palpi yellowish, labium and labella brownish.

Thorax grey, pruinose dorsally with darker grey pruinose longitudinal

stripes. Mesopleuron with trace of brown posteriorly. Remainder of thoracic

surfaces grey pruinose. Mesopleuron bare. Pteropleuron with cluster of 8

bristles of nearly equal size; no vallar bristles. Sternopleuron with fine, short

setae over most of surface and well-developed bristles ventrally. Prosternum

bare.

Coxae testaceous with silvery pruinosity. Fore femur and tibia brownish

black. Tarsal segments light brown. Mid and hind legs entirely testaceous,

slightly infumated.

Wing length 4.0 mm. Membrane greyish-yellow hyaline; costal margin

and wing veins testaceous to brownish; crossveins very slightly infuscated.

No stump veins; anterior crossvein oblique, first vein ending well beyond

level of anterior crossvein; anal vein reaching wing margin. Halter, squama,

and squamal ciliae yellowish white.

Abdominal segments testaceous, slightly infumated dorsally; andrium tes-

taceous; postabdomen as in Figs. 1-3; copulatory apparatus as in Figs. 4-6.

Allotype female.—Same as holotype except as follows: Abdominal seg-

ments testaceous mottled with brown. Wing length 4.5 mm.



VOLUME 82, NUMBER 2 287

6
-'-.•U.t.^„L-i^.',J-.J'y.l}V^-"!!^J»..|l'l ^ j'J.1. UP!-- Iill.i'.' T.,..^
^_.-.f^-:-;.;-|-..--.-..-.-^-T:.V::'^...^J5i?ir^^

Figs. 4-6. PhcrhelUa siihtUis. holotype male. 4. Aedeagal complex, ventral view. 5, Ae-

deagus and apodemes, lateral view, inverted. 6, Ejaculatory apodeme. ventral view, aa =

aedeagal apodeme; ea = ejaculatory apodeme.

Holotype.—Male, California, Mendocino Co., 3.2 km N of Willits, Hwy.

101, 23 April 1968, elevation 405 m, T. W. Fisher-R. E. Orth, field notes

accession no. AS-669. U.S. National Museum of Natural History Type no.

75550.
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Allotype.—Female. California, Mendocino Co., 3.2 km N of Willits,

Hwy. 101, 24 April 1968, 405 m, T. W. Fisher-R. E. Orth, field notes

accession no. AS-671. Deposited with holotype.

Paratypes.—Restricted to California material collected by T. W. Fisher

and R. E. Orth. Alpine Co., Hope Valley, 3.2 km NW of junction of Hwy.
88 and 89, 2253 m, 12 July 1966 (Id); 3.2 km S of Woodfords, Hwy. 89,

1798 m, 11 July 1966(1 S): Inyo Co., 12 mi W of Big Pine, 2316 m. 22 May
1968 (1 . ): Marin Co., 3.2 km NW of Bolinas, 24 April 1968 (Id); Men-

docino Co., 3.2 km N of Willits, Hwy. 101, 405 m, 24 May 1967, 23 and 24

April 1968(3 9 9 , 20 d d ); Nevada Co., 1.6 km NW of Boca Springs, 1753

m, 7 June 1966 (1 d); Riverside Co., Lake Hemet, 1372 m, 22 April 1965,

16 March and 29 April (1 9, 2 dd); San Bernardino Co., Little Cienega

Seca, 2347 m, 24 and 31 May 1966, 18 May and 19 June 1967, 16 May 1968,

11 and 17 June 1970 (22 9 9, 14 6 6). At the California Academy of Sci-

ences, University of California at Riverside, and the U.S. National Museum
of Natural History.

Other specimens.—In addition we have seen material from the following

localities: Alberta: 64 km W of Edmonton, Wabamun Lake. Manitoba:

Churchill. California: Fresno Co., Sequoia Lake (A. L. Melander collec-

tion); San Bernardino Co., Upper Santa Ana River (A. L. Melander collec-

tion). Colorado: Lake Co., Tennessee Pass. Idaho: Bonner Co., Priest

Lake, Lookout Mt.; Elmore Co., Dixie; Latah Co., Robinson Lake. New
Mexico: Colfax Co., Cimarron Cyn. New York: Tompkins Co., Ringwood,

Dryden. Oregon: Benton Co., Mary's Peak (U.S. National Museum of Nat-

ural History material). Washini^ton: Clallam Co., Bogechiel, Bogechiel Riv-

er (California Academy of Science material).

Variation.—This species shows considerable variation in color. Speci-

mens collected east of California have grey areas of the f.horax often re-

placed in part or totally by tan or brown. The head, abdomen, and legs also

show a wide range of color variation. Bristles in the cluster on the ptero-

pleuron range in number from 5 to 10. Wing length 3.4-4.5 mm in males,

3.5-4.5 mm in females.

Discussion.—Biological information supplied for Pherbellia ohsciira by

Bratt et al. (1969) must now be assigned to P. siihtilis. Their laboratory

rearings were started from adults collected April 21, 1959, at Robinson

Lake, Idaho by B. A. Foote. Their field and laboratory observations indi-

cated Lyinnaea luiniilis (Say) and other species of Lyninaea were the pre-

ferred larval hosts. In the laboratory fly eggs were laid on and under bits of

moss and on shells of Lyninaea. P. subtilis larvae were more solitary in

their feeding habits than most other species of Pherbellia. Mature larvae

left the snails" shells and pupated in the moss. We have seen material from

this locality collected by B. A. Foote in May and June of 1959 which clearly

keys to P. snhtilis. His laboratory and field data and the earliest and latest
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Figs. 7-9. Pherhellid ohsciira. Kvikkjokk. Norrbotten. Sweden. June 18. 1967. L. V. Knut-

son. 7, Postabdomen. sinistral view, inverted. 8, Posterior view of postabdomen. inverted.
9. Anterior surstylus, viewed in broadest aspect.
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capture records reported by Bratt et al. (1969) (March 3, Salem, Oregon and

September 9, Mt. Orford, Quebec) suggest the species is muhivoltine. How-
ever, in southern California adults of F. suhtHis have been collected only

in late winter and spring. The earliest and latest collections at Lake Hemet,

Riverside County. 1372 m elevation, were March 16 and April 29 (1965 to

1966), and at Little Cienega Seca, San Bernardino County, 2347 m elevation.

May 16 and June 19 (1966 to 1970). Frequent collecting trips were made to

these two sites throughout the year with no extension of seasonal capture

records. Therefore, our data indicate the species is univoltine in southern

California. At one or both sites adults were associated with the following

sciomyzid species: Antichaeta tcstacea Melander, Atrichomclina puhcra

(Loew), Dictya montana Steyskal. Hoplod'utxd acuticornis (van der Wulp),

Pherhellio nana (Fallen), P. parallcla (Walker), P. traheciikita (Loew), P.

vitalis (Cresson), Sepedon bifida Steyskal, S. pacifica Cresson, and Tetan-

ocera plmnosa Loew. Snails found at one or both sites included Succinea

californiensis Fischer and Crosse, Physa virgata (Gould), Helisoma tcnue

californicnsis Baker, and snails in the genera Lxmnaea and Stagnicola.

The three species within the P. vcntralis group which most closely re-

semble each other are Plwrhcllia vcntralis (Figs. 10-12), P. obscnra (Figs.

7-9), and P. siihtilis. n. sp. (Figs. 1-6). Excellent terminalia drawings off*.

vcntralis are in Rozkosny's (1966) review of Czechoslovakian Sciomyzidae.

Ringdahl (1948) illustrated the anterior surstyli of P. vcntralis and P. ob-

scnra. These three species we assume to be monophyletic. They cannot be

separated with any degree of confidence by external characters because

color, size, and setation are too variable. Positive identification can be made
by examination of the male terminalia. For interpretation of the male cop-

ulatory apparatus (Figs. 4-6) refer to Steyskal and Knutson (1975). Geo-

graphic determination is also possible if locality data indicate that specimens

were collected in areas far removed from areas of overlap.

Phcrbcllia vcntralis is a Palaearctic species whose distribution has not

been fully documented. According to Bratt et al. (1969), "Phcrbcllia vcn-

tralis is one of 6 species of Sciomyzidae known from Iceland. It has also

been taken in the northern and southern parts of the British Isles and from

central Sweden (Umea) southward to Spain (Canet, near Valencia), Greece

(Corfu), and Turkey (Istanbul).'" In Steyskal ( 1965: 687), the distribution for

P. vcntralis in the United States should be ascribed to P. snbtilis.

Phcrbcllia obscnra is a Holarctic species. All northern Fennoscandian

records according to Bratt et al. (1969) are probably P. obscnra rather than

P. vcntralis. North American specimens seen by the authors place P. ob-

scnra in Canada and Alaska; records from south of Canada are suspect.

The known range for P. snbtilis extends from southwestern Canada south-

ward to southern California. Capture records also exist from New Mexico,

Colorado, and New York. Our records show that the distributions of these
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Figs. 10-12. Phcrhvllia vcniralis. 1 km N of Tzavrou, Merlin Marsh. Corfu. 6-14 May.

1963. L. V. Knutson. 10, Postabdomen. sinistral view, inverted. II. Posterior view of post-
abdomen, inverted. 12. Anterior surstylus. viewed in broadest aspect. Note: Anterior and
posterior surstylus strongly directed inward.
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two species overlap in Alberta. The northernmost record we have of P.

suhtilis is from Wabamun Lake west of Edmonton. The southernmost re-

cord we have for P. ohscura is from Banff. This represents an overlap of

240 kilometers for these species. Geographic isolation seems unlikely. Scar-

city of material at present limits our distributional information; however,

sympatric distribution of these two species will probably be confirmed in

southern Canada when additional specimens are seen.
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Abstract.—Morphological characteristics of the five species in the genus

Rhaehus and of the final larval instar of Rhaehus mannerheimi Motschulsky

are used to justify the inclusion of this genus in the family Bruchidae rather

than in the Chrysomelidae wherein it has been placed in the past. The
singular nature of certain traits of the genus, however, requires that it be

relegated to a separate subfamily, the Rhaebinae.

Rhaehus, which includes five species, occurs only in central Asia and

breeds in the drupes of the relict plant genus Nitraria L. (Zygophyllaceae).

The genus was described in Curculionides by Fischer von Waldheim (1824),

but subsequent authors have placed it in the Chrysomelidae as well, and

one worker even related it to the Oedemeridae. Most recent authorities,

however, recognize that its roots are near the common ancestor of Bruchi-

dae and the sagrine Chrysomelidae, but opinions differ as to which family

it should be assigned. We herein present evidence from adult and larval

morphology and behavior that we believe supports assignment of this genus

to the Bruchidae. At the same time, we recognize its distinctiveness by

keeping it in a monotypic subfamily, the Rhaebinae (Chapuis, 1874, as Rhae-

bites).

For behavioral characteristics, we drew freely from Luk'yanovich (1939),

and Luk'yanovich and Ter-Minassian (1957). An ongoing but unpublished

morphological and phylogenetic study by Kingsolver is the basis for relating

Rhaehus to other genera in both the Bruchidae and the Chrysomelidae.

Likewise, an ongoing study of immature forms of Bruchidae by Pfaffenber-

ger is the basis for the larval section of this paper. Because characteristics

of the larval forms of Rhaehus have virtually been ignored, a discussion of

the relationships based on the first comprehensive description of the final

larval instar of R. mannerheimi Motschulsky is especially pertinent.
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The family Bruchidae is singular in the Coleoptera in that, with the ex-

ception of adults feeding on nectar and pollen, it is totally geared to a

spermatophagous mode of development. Oviposition occurs on the surface

of the seed envelope of the host plant, or on the seed itself. The first instar

larva has legs, is motile, and is uniquely equipped with a toothed pronotal

plate that is thought to assist the larva in eclosion and in boring through the

epidermis of the fruit or seed. This plate is lost with the first molt, and the

larva becomes apodal, or nearly so, feeding entirely within the seed. Pu-

pation occurs with few exceptions inside the feeding excavation after the

larva has drilled an escape tunnel for the adult to the surface of the seed

leaving only a thin cap of epidermis for the adult to penetrate. Adults harden

in the pupal chamber before emerging. This suite of characteristics indicates

a long period of evolution of the seed feeding habit.

Lukyanovich (1939) recorded perhaps the most comprehensive obser-

vations of behavior of Rhaebus. He found that females of R. mannerheimi

glued eggs rather indiscriminately in crevices, in feeding excavations, and

upon or beneath the calyx of the developing drupe of Nitnnia schoheri L.,

on its unopened buds and parts of the flower, and on the surfaces of thin

branches. Although this randomness of site is not characteristic for most

bruchids, it may illustrate the process of selection for oviposition directly

on fruits by ancestral bruchids.

First instar larvae of Rhaehus are not known, but later instar larvae are

typically bruchid in form and habit even to the extent that they bore an

escape tunnel for the adult. Luk'yanovich (1939) thought that the rather

elongated and loosely organized form of the adult results from the necessity

of the yet soft imago having to squeeze through a disparately small opening

bored by the larva. Final hardening of the adult body occurs after emergence

from the drupe. Nearly all other bruchids harden in the pupal chamber.

Physical Characteristics of hr>\Ji.T Rhaebvs

Species of Rhaehus are small, metallic beetles, 3-5 mm long, with some-

what elongated bodies (Fig. 1). In some of their characteristics, they show

definite affinities with the subfamily Pachymerinae (Bruchidae), but some

others point to an independent line of development. Each of the body

regions will be discussed in detail. From an unpublished study of charac-

teristics showing evolutionary trends within Bruchidae and comparison of

bruchids with presumed ancestral forms in the Chrysomelidae and Ceram-

bycidae, the ancestral and derived status of a number of characters in Rhae-

hus can be determined with some confidence.

General Comments

A metallic body color is unusual in bruchids and is known elsewhere in

the family only in a few unrelated species, e.g., Meihoineus cyanipennis
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Figs. 1-3. Rluu'hus mannerheimi. I, Hahitiis, lateral aspect. 2, Head, frontal aspect. 3.

Antenna.



296 PROCFRDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

(Sharp) (Neotropics), two undescribed species of Acanthoscclides (Peru),

and Bnicliidius cacnilciis (Champion) (India). Some of the more ancestral

forms in the Chrysomelidae are metaMic (Sai^ra, Donacia) as are many of

the derived forms, but none of the more ancestral forms of bruchids except

Rlnu'hiis has this coloration.

The body form of most bruchids is compact with dorsal and lateral profiles

rounded, and with few protuberances. The abbreviated elytra extend only

to the basal margin of the heavily sclerotized pygidium. This form is most

likely a result of selection for unhindered emergence from exit holes in the

seeds. The head tends to be opisthognathous with its venter capable of

resting on the prosternum, and the prothorax is somewhat longitudinally

arched due to the longitudinal compression of the sternal regions.

Head

Three of the five species of Rhaehus have a frontal carina (Fig. 2). Be-

cause this feature is present in at least some species in every tribe of Bru-

chidae, we believe this to be an ancestral character state in the family even

though a carina is absent in the Sagrinae.

The mandible in Rhaehus (Fig. 2) is acute apically and the median margin

is sharply carinate, entire, and edentate; mandibles are crossed apically,

conditions consistent with other bruchids.

Antennae take several forms—subserrate, clavate, pectinate, flabellate

—

listed from presumed ancestral to derived. The antennae in Rhaehus are

subserrate from the fourth segment (Fig. 3).

Thorax, General

The presence of terminal tibial spurs is probably ancestral in the ceram-

bycid-chrysomelid-bruchid line; however, only one genus {Carpophagus)

in the Sagrinae and one genus in the Bruchidae (Caryohorus) possess spurs

on all six tibiae, although some genera have them on one or two pairs of

legs. Pro- and mesotibial spurs are absent in Rhaehus, but a pair of stout

bristles is present on the metatibiae at the site where tibial spurs normally

would be found (Fig. 6).

In bruchids except some of the Pachymerinae, the first, second, and fifth

tarsal segments are elongated. The corresponding segments are also elon-

gated in Rhaehus, especially in the metatarsal segments of which the first

and fifth segments are greatly exaggerated (Fig. 5). In the Sagrinae, the

tarsal segments are not elongated.

A consistent characteristic throughout the Bruchidae (except in Rhaebus)

is the presence of a basal angulate lobe on the ventral side of each tarsal

claw (appendiculate claw). Appendiculate claws do not occur in the Sagri-

nae. In Rhaehus, however, the claw is split, with the mesal hook of each

claw nearly as long as the lateral hook (Fig. 7). Whether this represents an
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Figs. 4-7. Rhachiis manncrhcimi. 4, Wing venation. 5, Metaleg, lateral aspect. 5a. Right

metacoxa and metatrochanter, caudal aspect showing pincerlike structure. 6, Metatibia. apex,

ventral aspect. 7, Tarsal claw, dorsal aspect, (ex = Coxa, Tr = Trochanter, Fe = Femur).

intermediate step between an unmodified form of claw (Sagrinae) and the

appendiculate form of other bruchids, or is an extension of the basal lobe

found in other bruchids, cannot be determined at present.

All Bruchidae (except in tribes Bruchini, Bruchidiini, and Acanthosceli-
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dini in the Bruchinae) and most Chrysomelidae and Cerambycidae have

exposed, moveable trochantins for the pro- and mesolegs. Trochantins are

fully evident in Rhaehits.

Prothorax

The ancestral form of the pronotum in Bruchidae is deduced to be only

slightly convex with the disk demarcated by a fine submarginal sulcus. Lat-

eral margins are bluntly carinate with the anterolateral corner set with two

or three fine setae, and the posterolateral corner is set with one or two

setae. In derived forms of Bruchidae, the submarginal sulcus is partly to

entirely effaced. The ancestral lateral pronotal carina has migrated ventrad

at its anterolateral corner, and is either traceable as a fine, angular carina,

or is effaced anteriorly with the anterior corner indicated only by the land-

mark of two or three setae. In effect, the anterior portion of the pronotal

disk and the lateral carina are "wrapped" part way around the pronotum,

and the sternal areas are laterally compressed bringing the coxae nearer to

each other with concurrent compression of the intercoxal strap. The archaic

form of the intercoxal strap is flat, narrowed, and with its apex meeting the

postcoxal pieces at the midline; however, through lateral compression the

intercoxal strap narrows to a vertical lamella, or is sunken between the

coxae, and is not externally visible in its posterior one-third.

In Rhachus, the submarginal pronotal sulcus with an accompanying sharp

lateral carina is well marked laterally in the basal two-thirds of the pronotum

(Fig. 1), and is continuous around the truncate basal margin; however, it is

barely discernible in the middle of the apical margin, and is effaced antero-

laterally. The landmark setal tuft is present between the trochantin and the

lateral margin of the anterior foramen.

In the ancestral forms of the Bruchidae, the prosternum is long anterior

to the coxal cavities in contrast to the more derived forms with a strongly

reflexed (opisthognathous) head and the accompanying ventral compression

of the pro- and mesosternal sclerites. The head in Rluwhiis is opisthog-

nathous (Fig. 1) but the prosternum is not radically shortened. A ventral

transverse channel on the head allows it to be reflexed against the proster-

num.

Mesothorax

The visible pleural sclerites are the mesepisternum and mesepimeron sep-

arated by the pleural sulcus. In the more generalized bruchids, and in the

Sagrinae, the mesepimeron is elongate trapezoidal with the mesal end form-

ing part of the mesocoxal cavity. The mesal end is about one-half the width

of the dorsal end. In some of the more derived bruchids (Bruchinae), as the

thoracic compression evolves, the mesepisternum encroaches on the mes-

epimeron at its mesal end and gradually separates it from the coxal cavity.
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In the extreme development of this sequence, the mesepimeron is reduced

to a small dorsal triangle wedged between the mesepisternum and the met-

episternum. In Rhaehus, the mesepimeron, although it mesally is somewhat

narrower comparatively than in the Pachymerinae and Amblycerinae, clear-

ly borders the coxal cavity (Fig. 1), a condition we regard as ancestral in

Bruchidae.

A primary familial characteristic of Bruchidae is striate-punctate elytra.

We know of no species in which the striae are completely effaced although

they may be shallowly punctate with areas where lines between punctures

are absent, especially at the apex of the elytra. Punctation of the elytra in

Sagrinae ranges from well-defined rows in Polyoptilus to complete absence

of rows in Carpophagus. The striae in Rhaehus are distinct and regularly

spaced in the basal half of the elytra but tend to become confused and

randomly placed in the apical half. We regard this condition in Rhaehus as

derived.

Metathorax

Previously published drawings of the wing of Rhaehus (Jolivet, 1957;

Luk'yanovich and Ter-Minassian, 1957) show either a single anal vein (L.

& T.), or two free cubital veins (J.). In two separate wing preparations, we
have found the anal region (Fig. 4) with three cubital veins. Most of the

wing prints of the Sagrinae and Pachymerinae (Jolivet, 1957; Crowson, 1946)

show a closed cell on the dorsal side of lA labeled the wedge cell. Our

preparations show that many of the pachymerine wings as well as those of

the genus Amhlycerus (Amblycerinae) carry this cell. There is, however, no

evidence of this cell in Rhaehus. Whether it has been lost, or has been

incorporated into the rather thick first anal vein cannot be determined at

present. We consider the evidence from wing venation to be inconclusive

in determining the phylogenetic position of the subfamily. It does not, how-

ever, radically depart from venation found in the Sagrinae and the more

generalized groups of bruchids, and it corresponds reasonably well with

Jolivet's (1957) hypothetical ancestral chrysomeloid wing.

A character commonly found in the more ancestral Cerambycidae, Chrys-

omelidae (Sagrinae), and Bruchidae (Pachymerinae and Amblycerinae) is a

transverse sulcus, or narrow depression in the anterior half of the metepi-

sternum. In many cases, this connects mesally with a fine sulcus extending

parallel to the mesopleural-metapleural sulcus and is mirrored on the meta-

sternum by a similar sulcus, an extension of the postmetacoxal sulcus.

These parallel sulci have been termed "parasutural sulci'' by Kingsolver

(1965). and have been found even in the fossil genus Oligohruvhus King-

solver (Florissant). In Rhaehus, the transverse sulcus is a poorly defined

depression and traces of parasutural sulci are present. We consider the

condition in Rhaehus to be derived.
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In all Bruchids except Rhachits, the metatrochanter is a small, triangular

piece joined diagonally to the base of the metafemur and is fitted proximally

with a condyle rotating in a foramen at the proximal end of the coxa. In

Rhaehus, however, the trochanter is enlarged ventrally into a blunt trian-

gular process (Fig. 5). In addition, the proximal end of the metacoxa is

produced caudally into a short, lamelliform plate which at one point in the

rotation of the trochanter in relation to the coxa forms a pincerlike structure

opposing the trochanteral plate (Fig. 5a). The function of this unusual struc-

ture is unknown. This development is not found in other Bruchidae nor in

Sagrinae and is obviously a derived condition probably peculiar to Rhaehus.

In most species of Bruchidae, the metafemur in both sexes is strongly

expanded dorsoventrally, but in certain genera (e.g., Conicohruchns, Ky-

torhinus. Megacerus), it is slender, and in the Amblycerinae it is slightly

incrassate. In addition to the expanded condition, the ventral margin of the

femur, with some exceptions is armed with one or more spines (incidentally

a primary source of subfamilial and generic characters). Both the expanded
condition of the metafemur and the presence of ventral armature are com-

monly found in the Sagrinae, but it is yet unclear whether an expanded

femur is ancestral in Bruchidae and Sagrinae because both groups also in-

clude forms with slightly expanded or "normal" femora. The males of the

five species of Rhaehus exhibit a wide range of femoral expansion. The
metafemur of R. solskyi Kraatz and R. htkjanovitschi Ter-Minassian is sim-

ple and not expanded dorsoventrally and is armed with a ventral row of fine

spines; R. f^ehleri Fischer has slightly thickened femora with ventral spines:

and R. mannerheimi Motschulsky and R. komarovi Luk'yanovich have

greatly expanded femora without spines (Fig. 5). In the females of these

species, the metafemora are not or are only slightly thickened.

Concurrent with the apparent developmental sequence from a slender to

an expanded femur in Rhaehus is a derived condition of the metatibia in

the male. In R. solskyi and Uikjanovitschi, the tibia is slightly bowed, slen-

der, and simply produced at the apex; in R. gehleri, it is slightly thickened

medially, but with a simple apex; in R. mannerheimi, the tibia is asymmet-
rically thickened medially (Fig. 5) and somewhat spatulate and tricuspidate

apically. We have not seen specimens of R. komarovi, but the original

description and illustration indicate that the tibia is similar to that of R.

numnerheimi.

The concurrent derived conditions in the femur and tibia in Rhaehus
strongly suggest that femoral expansion is an independent evolutionary line

in this genus; however, the tendency for thickened femora is probably in-

herent in the Sagrinae-Bruchidae line.

Chapuis (1874) was led to suggest a relationship between Rhaehus and

the genus Oedemera (Oedemeridae) because of the remarkably similar de-

velopment of the male hind leg in the two groups.
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Crowson (1946) compared the metendosternite of Rhaebus with those of

some of the Sagrinae and with other Bruchidae and concluded that this

structure is "essentially bruchid."

Abdomen

A universal characteristic of Bruchidae is an exposed and heavily scler-

otized seventh tergum—the pygidium. In Rhaebus, in addition to the py-

gidium, the fifth and sixth terga are also sclerotized. Elsewhere in the Bru-

chidae, this latter condition is found only in the genus Kytorhinus

(Kytorhininae). The function of this sclerotization is not understood since

most of the sixth and all of the fifth terga are covered by the elytra. Again

this appears to be an independent development within Rhaebus.

Kingsolver (1970) indicated that in the ancestral form of male genitalia in

Bruchidae, the median lobe is a curved, tubular structure with the base

cucullate, the apex acute and unmodified, the internal sac armed with var-

iously formed sclerites, the lateral lobes present and fused basally, and the

ventral tegminal strut connected to the cucullus by densely placed muscle

bands forming a pump to evert the internal sac. Furthermore, the ventral

portion of the tegmen ring is connected to the ventral rim of the basal orifice

of the median lobe by a sclerotized membrane which, with the pump mus-

cles, effectively immobilizes any movement of the median lobe through the

tegmen ring. Thus, they function as one unit during copulation. These at-

tributes are also characteristic at least for Sagra, Megamerus, and Carpoph-

agus in the Sagrinae and collectively can be considered as a strong link

between bruchids and sagrines. The male genitalia of Rhaebus deviate from

the bruchid-sagrinae type only in that the cucullus and the apical portion of

the medial lobe are articulated at the basal orifice allowing limited "bend-

ing" of the median lobe, whereas in the "normal" bruchid-sagrine type, the

anterior and posterior halves of the lobe are rigidly attached medially. The

condition in Rhaebus is probably an independent development (Figs. 8, 9,

10).

Physical Characteristics of Larval Rhaebus

In first instar bruchids, characters of head, pronotum, and abdomen offer

reliable evidence for determining phylogenetic affinities above the species

level. Later instars, on the other hand, are much less useful in this respect

because of the reduction of sclerotized parts. Useful specific characters are

usually present on the head, especially in the mouthparts. but indicators of

higher category and phylogenetic relationships are less evident.

Since the first instar of Rhaebus has not yet been seen by us, its possible

contribution to the phylogenetic position of this genus remains to be deter-

mined. Characteristics of the final larval instar of Rhaebus mannerheiini.

however, are consistent with those of other Bruchidae. We therefore de-
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Figs. 8-10. Rhaehns nuuvwrhcimi. male genitalia. 8, Median lobe, lateral aspect. 9. Me-

dian lobe, dorsal aspect of apex. 10, Lateral lobes, dorsal aspect.
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scribe this stage to support our contention that Rhachus should be assigned

to the Bruchidae.

Characteristics of the final instar.

—

Hahitus: (compare Fig. 25,

Luk'yanovich and Ter-Minassian, 1957 with Fig. 1, Pfaffenberger, 1977) C-

shaped, robust, width greatest in abdominal segments 1-5, segments 6-10

with noticeable taper, segment 10 buttonlike. Gradual taper exists in tho-

racic segments increasing in size toward metathoracic segment. Cuticle

white (Luk'yanovich, 1939), without sclerotization, setae restricted mostly

to thoracic sternites. sparsely distributed over remainder of body, the latter

being much shorter. Plical crests evident on metathoracic and most abdom-

inal segments. Head: (Fig. 11) (see Fig. 3, Pfaffenberger, 1977) Retracted,

oval, dorsoventrally flattened. Sclerotization concentrated near mouthparts.

One ocellus, situated near base of mandibles and distal end of epicranial

suture. Occipital foramen ventral. Antenna: (Fig. 12) (see Fig. 13, Pfaffen-

berger, 1977) Located near base of mandible, 2-segmented, length subequal

with broader basal segment. Apical segment with distal sensillum and elon-

gate sensory seta. Length of distal seta exceeding length of distal segment.

Sclerotized portion of distal segment extended as sharp points which encir-

cle distal sensillum and elongate seta. Clypeolahnun: (Fig. 13) (see Figs. 3,

7, Pfaffenberger, 1977) Clypeal portion broadly rectangular with pair of

proximolateral setae. Clypeolabral border flat, overlapped by transversely

oval to crescent-shaped pigmented plate bearing pair of lateral setae. Distal

margin of labral portion elliptical, concealed with dense mat of uniformly

elongate setae. Four equidistantly spaced setae located in centrally arranged

arc near proximal base of setiferous mat. Additional setal pair located on

labrum near clypeolabral border and positioned between lateral extremities

of pigmented plate and dense setiferous mat. Epipharynx: (Fig. 14) (see

Figs. 6, 15, 22, Pfaffenberger, 1977) Anteroposterior borders biconvex. In-

complete transverse suture. Two pairs of decurved setae located antero-

medially, small, triangular patch of asperities subtending each proximal seta

of decurved pairs. Asperitite patches bordered proximally by laterally ori-

ented pair of elongate, sclerotized plates which possess quadrate proximo-

lateral borders. Mandible: (Figs. 15, 16) Prognathous, monocondylic. cut-

ting edge concave, smooth molar surface. Maxilla: (Fig. 17) (see Fig. 9,

Pfaffenberger, 1977) Cardo oblanceolate with laterally curved base; stipes

bearing 7 setae in membranous region; palpifer with 2 setae located antero-

medially; palpus 2-segmented, basal segment bearing pair of anteroventral

setae, distal segment longer than wide and bearing 7 minute sensillae; mala

with 5 anteroventral, spatulate setae, pair of small, pointed sensory setae

located on anteromedial edge, sensory pore on ventrolateral aspect of mala.

Single seta at anterior end of lacinia mobilis near base of mala. Labium:

(Fig. 17) Palpi absent, submentum lacking, mentum longitudinally elongate
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Figs. 11-14. Rluu'hiis manncrhcimi. larva. 11. Head, dorsal aspect,

aspect. 13, Labriim, dorsal aspect. 14. Epipharynx. ventral aspect.

12, Antenna, dorsal

(see Fig. 3 ID, Prevett, 1971), basal portion appearing as 2 posterolateral,

sclerotized projections, flanked laterally by pair of sensory setae. Median

aspect of mentum with pair of mediolateral setae isolated in membranous

pockets, sensory pore located anterolaterally to each seta. Anterior aspects
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Figs. 15-17. Rluwhus nuinncrheinii. \ar\a. 15, Mandible, mesal face. 16, Mandible, dorsal

aspect. 17, Labium and maxillae, ventral aspect.

of mentum prong-like (see Fig. 32B, Prevetl, 1971) with pair of setae located

near distal end of each pronglike projection, glossae partially fused. Lei^s:

Absent (Luk'yanovich, 1939).

Discussion of Larval Characters

Features of R. mannerheiini which are peculiar to the Bruchidae include:

Two pairs of short, decurved epipharyngeal setae; absence of labial palpi

(according to Boving and Craighead (1931), these palpi are single segmented

in Pachynwrus, but this is in conflict with Pfaffenberger (1974) who found

that labial palpi are absent); chaetotaxy associated with the mentum (see

Prevett, 1971), hypermetamorphosis (Luk'yanovich 1939); the seed boring

habit; and pupation within the excavated larval chamber. Emergence be-

havior as described by Luk'yanovich (1939) also appears similar to that of

other bruchids.

The following characteristics of this instar individually are not exclusively

those of bruchids; nevertheless, in combination, they offer substantial sup-
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port for placing Rhaehus in the Bruchidae: Shape and retracted state of the

head capsule (see Figs. 3 and 4, Pfaffenberger, 1977; Fig. 2, Prevett, 1971);

number and arrangement of the ocelli (1-3 in Bruchidae); shape and number

of segments in the antenna (usually 2 but may be 3); habitus which according

to Luk'yanovich (1939) is identical to the bruchids; and fusion of the clypeus

with labrum and its overlapping sclerotized plate bearing a pair of sensory

setae (see Figs. 7, 14, 21, Pfaffenberger, 1977). The maxilla of/?, manner-

heiini is remarkably similar to that of other bruchids (see Pfaffenberger,

1977; Prevett, 1971).

lablokoff-Khnzorian (1966) indicates that Rhaehus is more closely related

to the Sagrinae than to any subfamily of the Bruchidae; however, charac-

teristics of sagrine larvae would seem to indicate otherwise. The following

are present in Sagrinae but lacking in Bruchidae: Two-segmented labial

palpi; labrum and clypeus not fused: ocelli absent; and hypermetamorphosis

lacking.

The majority of larval traits discussed offer substantial evidence in favor

of the inclusion of Rhaehus in Bruchidae. We lack, however, any evidence

that may come from examination of the first instar of this genus. The pres-

ence of an X- or H-shaped prothoracic plate in this stage would be con-

vincing proof that Rhaehus belongs in the Bruchidae because this plate is

apparently an exclusive family characteristic.

Summary and Conclusions

We have presented an analysis of some of the characteristics of species

in the genus Rhaehus to give evidence for its proper placement in the beetle

family Bruchidae.

We propose that the spermatophagous mode of life, the form of the male

genitalia, subserrate antennae, presence of a frontal carina on the head,

lateral carina on the pronotum, elytral striae, and structure of larval mouth-

parts are sufficient to assign Rhaehus to the Bruchidae and at the same time

to exclude the genus from the sagrine Chrysomelidae.

We have concluded, however, that the split tarsal claws, enlarged meta-

femora (only in males), deeply emarginate eyes, wing venation, elongated

metatrochanters, modified metacoxae, sclerotized fifth and sixth tergites,

crossed tips of the mandibles, metallic body color, and random ovipositional

behavior indicate a separate line of evolution probably early in the history

of the family Bruchidae.

Within the Bruchidae, Rhaehus exhibits the following characters we be-

lieve to be ancestral in the family: Male genitalia lacking a ventral valve but

having straplike lateral lobes, subserrate antennae, unmodified mesopleural

sclerites, trochantins present on pro- and mesolegs, frontal carina present,

parasutural sulci present, and larval labial palpi absent.
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We therefore conclude that (1) Rhaehiis should be assigned to the Bru-

chidae, and that (2) it should be retained in a separate subfamily, the Rhae-

binae.

Synonymical List of Species

Rhaehus Fischer von Waldheim, 1824: 178 (monotypic).

gebleri Fischer von Waldheim, 1824: 180.

lukjanovitschi Ter-Minassian, 1973: 76.

mannerheimi Motschulsky, 1845: 108.

sagroides Solsky, 1866: 181.

beckeri Suffrian, 1867: 141.

solsky i Kraatz, 1879: 277.

gebleri Solsky, 1866: 181 (not Fischer von Waldheim).

komarovi Luk'yanovich, 1939: 551.

Rhaebiis fischeri Lacordaire (1845: 604) appears to be a valid name but

its application is uncertain. Sturm (1843: 268) lists "viriJis Gebler {Spcr-

matophihis (sic))" as a synonym of gebleri Fischer von Waldheim. Gem-
minger and Harold (1874: 3239) lists Spermophilus as a synonym of Rhae-

biis. Neave (1940) lists ''Spermophilus Gebler (teste Scudder, 1882: 311)'"

as a nomen nudum. If Spermophilus Gebler were found to be a validly

proposed name, it is preoccupied by Spermophilus Cuvier, 1824.

Chronology of the Genus Rhaebus

This list is not exhaustive, but it contains the principal references in which

the genus is listed and its family assignment. The family-group names Lar-

iidae and Mylabridae are synonyms of Bruchidae, whereas Criocerides

(-ites) and Sagrides (-inae) are in Chrysomelidae.

1824. Fischer von Waldheim, p. 178. Described Rhaehus in Curculionides

with gebleri, new species, monotypic.

1826. Schoenherr, p. 30. Rhaebus in Bruchides immediately following

Briichus.

1830. Gebler, p. 143. Rhaebus placed in Tetramera. Curculionides, Or-

thoceri, immediately following Briichus which is also placed in Cur-

culionides.

1833. Schoenherr, p. 2 (footnote). Removed Rhaebus from Bruchides to

"Chrysomelinarum, probably near Sagra."

1840. Laporte, p. 509. Rhaebus in Chrysomelines, tribe Eupoda, group

Criocerites.

1843. Sturm, p. 268. Rhaebus in Chrysomelina, Sagrida.

1845. Lacordaire, p. 604. Rhaebus in tribe Criocerides in Phytophages

(Chrysomelidae). Listed R. fischeri in text.
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1845. Motschulsky. p. 99. Rluiehus in Chrysomelines. Described R. man-

nerheimi n. sp.

1848. Gebler, p. 5. Rluiehiis in Chrysomelina following Donacia.

1866. Solsky, p. 181. Described R. sagroides, n. sp., but did not list family

placement. Misidentified new species as R. gebleri Fischer von W.
later described by Kraatz (1879) as R. soLskyi.

1866. Lacordaire, p. 598. Stated that he was "forced" to keep Rluiehus

in Chrysomelides.

1867. Suffrian, p. 143. Rluiehus a Criocerides genus. Described R. heck-

eri, n. sp.

1868. Stein, p. 123. Rluiehus in Criocerini in Chrysomelidae.

1868. Abeille, p. 120. Rluiehus in Criocerides in Phytophages.

1869. Motschulsky, p. 94. Synonymized R. heckeri and R. sagro'ules with

R. numnerheimi. Did not give family placement.

1874. Chapuis, p. 51. Rluiehus in section Eupodes, Tribe Sagrides, Group

VII Rhaebites. First usage of family group name based on Rhaehus.

1874. Gemminger and Harold, p. 3239. Rhaehus in Sagrinae.

1877. Stein and Weise, p. 173. Rhaehus in Sagrinae.

1879. Kraatz, p. 276. Rhaehus excluded from Chrysomelidae, placed near

Bruchidae in an aberrant group not named. Proposed S. solskyi as

a replacement name for R. gehleri Solsky, not Fischer.

1883. Heyden, Reitter, and Weiss, p. 179. Rhaehus in Rhaebini in Myla-

bridae.

1886a. Baudi, p. 385. Rhaehus in Rhaebini in Mylabridum.

1886b. Baudi, p. 7. Rhaehus in Rhaebini in Mylabridae.

1893. Erichson, p. 3. Rhaehus in Bruchidae. Mentioned R.fisch. (sic).

1901. Bedel, p. 342. Rhaehus in tribe Rhaebini in Lariidae.

1903. Everts, p. 523. Rhaehus mentioned in text describing the Bruchidae.

1905. Schilsky, pp. 1, 2. Rhaehus in Bruchidae.

1906. Heyden, Reitter, and Weiss, p. 586. Rhaehus in Rhaebini in Lari-

idae.

1913. Pic, p. 5. Rhaehus in Rhaebinae in Bruchidae.

1932. Bridwell, p. 102. Excluded Rhaehus from Bruchidae but did not

place it.

1939. Luk'yanovich, p. 546. Rhaehus in Bruchidae. Described R. koma-

rovi, n. sp.

1946. Crowson, p. 77. ^^Rhaehus unquestionably bruchid."

1955. Crowson, p. 77. ^'Rhaehus . . . certainly bruchid."

1957. Luk'yanovich and Ter-Minassian, p. 53. Rhaehus in Rhaebinae in

Bruchidae.

1959. Monros, p. 75. Listed Rhaebites in Sagrinae but did not mention

Rhaehus.



VOLUME 82. NUMBER 2 309

1966. lablokoff-Khnzorian, p. 134. Included Rhaebinae and Bruchinae as

subfamilies of Chrysomelidae (schema 1) and showed them on a

common line emerging near the Sagrinae.

1967. lablokoff-Khnzorian, p. 66. Illustrated male genitalia of R. i>ehlen

and placed in Chrysomelidae, but noted that the systematic position

of the genus is difficult to determine.

1967. Teran, p. 314, figs. 33-37. Illustrated male genitalia of R. solskyi and
placed Rhaehus in Bruchidae.

1968. Bottimer, p. 1010. Followed Bridwell in excluding Rhaebus from
Bruchidae.

1973. Ter-Minassian, p. 75. Placed Rhaehus in Bruchidae. Described R.

hikjanovitschi, n. sp.
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NOTES AND KEYS TO THE SPECIES OF CAROLINAIA
(HOMOPTERA: APHIDIDAE)'

Clyde F. Smith

Department of Entomology, North Carolina State University, Raleigh,

North Carolina 27650.

Abstract.—Keys are given to the stem mothers, alate migrants and alate

alienicola of the known species of Carolinaia. The stem mother and alate

migrants of Carolinaia carolinensis, new species, are described from Rhus
radicans L., Raleigh, North Carolina.

The genus Carolinaia was described by Wilson (1911: 61) with Carolinaia

caricis Wilson (1911: 61) as the type-species. Carolinaia may be character-

ized as follows: Head without prominent antennal tubercles; antennae with

5 or 6 segments; rhinaria subcircular; venation of fore wings normal, hind

wings with the cubitus absent; siphunculi elongate, usually slightly swollen

near the distal end; cauda rather broadly conical. It is quite difficult to

distinguish the apterous alienicola of caricis Wilson and rhois Tissot. Hottes

(1926: 17) described Carolinaia modestus which is now placed in Myzodium
Borner (1950: 11).

Carolinaia caricis Wilson 1911: 61

Fig. 1

Carolinaia caricis was described from Carex sp. I have transferred C.

caricis from poison ivy (Rhus radicans L.) to Carex spp. However, it can

live continuously on Cyperaceae in the tropics.

I have seen specimens from Florida, North Carolina, Pennsylvania, South

Carolina, Puerto Rico, and Venezuela.

Carolinaia carolinensis Smith, New Species

Fig. 2

Stem mother.—Color of living material, yellowish-orange; cleared spec-

imens dark on tarsi, pale on appendages and body, appendages slightly

darker than body.

' Paper number 6249 of the Journal Series of the North Carolina Agricultural Research

Service, Raleigh, North Carolina 27260.
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Fig. 1. Carolinaio caricis on Rhus raJicans. A, Antenna, alate vivipara. B. Tip of abdomen,
alate vivipara. C, Tip of abdomen, stem mother.
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Fig. 2. Carolinaia caroUnensis on Rhus nuiicans. A, Antenna, alate migrant. B, Tip of
abdomen, alate migrant. C. Tip of abdomen, stem mother.
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Measurements of one specimen (measurements in millimeters): Body,

2.18; width of head, 0.43; antennal segment III, 0.33; antennal segment IV,

0.18; antennal segment V, 0.15 + 0.23; length of R IV + V, 0.08; hind tibiae,

0.75; metatarsomere, 0.09; siphunculus, 0.42; cauda, 0.13 and bearing 4

setae.

Alate migrants.—Color of living specimens, yellowish, may have a light

greenish tinge, dark patch on abdomen without greenish area around base

of siphunculi; color of cleared specimens, dark on antennae, siphunculus,

tips of tibiae, distal -^^ of meso- and metafemora, sclerites on sides of ab-

domen, patch on dorsum of abdomen, dorsum of tergite VIII.

Measurements (the first measurement is that of the holotype, measure-

ments in parenthesis represent the range of 8 specimens): Length of body,

1.75 (1.58-1.82); width of head, 0.36 (0.36-0.38); antennal segment III 0.37

(0.34-0.37); antennal segment IV, 0.18 (0.17-0.20); antennal segment V,

0.19 (0.18-0.21); antennal segment VI, 0.18 (0.15-0.18) + 0.47 (0.40-0.50);

R IV + V, 0.08 (0.07-0.08); hind tibia, 0.83 (0.82-0.86); metatarsomere II,

0.08 (0.08); siphunculus, 0.26 (0.24-0.26); cauda, 0. 1 1 (0.9-0. 1 1 ) and bearing

4 setae. Secondary rhinaria on antennal segment III, 31 (23-31); antennal

segment IV, 12 (9-12); antennal segment V, 6 (5-6); base of antennal seg-

ment VI, 0-1.

Types.—Holotype slide No. 58-82, poison ivy, Raleigh, North Carolina,

5-11-58, CFS. Specimen at 6 o'clock, deposited in U.S. National Museum
of Natural History. Paratypes in USNM; Frost Entomological Museum,
Pennsylvania State University; Florida State Collection of Arthropods,

Gainesville; North Carolina State University, Raleigh; and the author.

Collections.—This species causes a slight cupping of the leaves of poison

ivy {Rhus radicans L.) on the ground, whereas other species of Carolinaia

on poison ivy have only been found on leaves of poison ivy climbing on

trees. Collections at Raleigh, North Carolina, May 3, 1950, May 1 1 and May
17, 1958 by C. F. Smith. I believe this species migrates to some specie of

Cyperaceae.

Etymology.—This species is named for North Carolina, the state in which

the type-locality occurs.

Carolinaia cvpcri Ainslie 1915: 85
"

Fig. 3

Carolinaia cyperi was described from Cyperus esciilentiis L. I believe it

is confined to Cyperaceae. Records of it occurring on other hosts are prob-

ably due to "strays'" or accidental visitors. The apterae of cyperi are black;

whereas the apterae of other species of Carolinaia are yellowish to pale

tan. Carolinaia cyperi has been recorded from the southeastern United

States, the Caribbean Islands, and Central and South America.
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Fig. 3. CaroUnaui rypcri on Cyperus sp. A, Antenna, alate migrant. B, Tip of abdomen
alate migrant. C, Tip of abdomen, apterous vivipara (stem mother unknown).
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Fig. 4. Camlinaia rhois on Rhus radicans. A. Antenna, alate migrant. B. Tip of abdomen,

alate migrant. C, Tip of abdomen, stem mother.
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Carolinaia rhois Tissot 1928: 1

Fig. 4

Carolinuin rhois was described from Rhus radkans L. I have made trans-

fers from /?. rciJicdfis to Cypcrus spp. Carolinaia rhois has been recorded

from Florida. Louisiana, Maine, North Carolina, Ohio, and Pennsylvania.

Key TO Species of Carolinaia

Stem Mothers

1 . Body smooth 2

- Body rugose caricis Wilson

2(1). Siphunculi about equally rugose on both sides; antennae 5 or 6-

segmented, if 5 segmented, there is an indication of the fusion of

antennal segments III and IV rhois Tissot

Siphunculi smooth on cephalic (outer) edge, rugose on caudal

(inner) edge, especially in the area of the bulge; antennae 6-seg-

mented Carolinensis, new species

Alate Migrants
1. Antennal segment V (and usually IV) without secondary rhinaria

2

Antennal segments IV and V with secondary rhinaria

carolinensis, new species

2(1). Siphunculi swollen and/or curved, diameter of flange distinctly

less than greatest diameter of siphunculus, siphunculus slightly

rugose rhois Tissot

Siphunculi nearly straight and cylindrical, diameter of flange sub-

equal to greatest diameter of siphunculus, siphunculus distinctly

rugose caricis Wilson

Alate Alienicola

1. Siphunculus black, practically cylindrical 2

- Siphunculus dusky, usually light basally, swollen rhois Tissot

2( 1 ). Dorsum of abdomen with sclerotic bands cyperi Ainslie

Dorsum of abdomen pale, without sclerotic bands . . . caricis Wilson
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DIRUS (DIPTERA: CULICIDAE) OF THE SOUTHEAST
ASIAN LEUCOSPHYRUS GROUP

VisuT Baimai, Bruce A. Harrison, and Vanida Nakavachara
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sity, Bangkok, Thailand; (BAH) Department of Medical Entomology, USA
Medical Component, AFRIMS, APO San Francisco, California 96346 or
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Abstract.—The salivary polytene chromosomes of the Bangkok colony

strain of Anopheles dims Peyton and Harrison are described, figured, and

mapped. No naturally occurring chromosomal variations were detected in

this study.

The Leucosphyrus Group of Anopheles (Cellia) in the Southeast Asian

and Indian subregions of the Orient is of major public health significance.

At least 3 species are recognized as primary vectors of human malarial

parasites. The group was last revised by Colless (1956, 1957) and was later

reviewed by Reid (1968) who noted that one vector species in the group.

Anopheles balahacensis Baisas, consisted of at least six morphologically

recognizable forms and subspecies. These morphological and certain eco-

logical differences prompted Reid ( 1970) to suggest the need for cytogenetic

and cross-mating studies on balahacensis. Slooff and Verdrager ( 1972) brief-

ly mentioned that balahacensis balahacensis from different areas of South-

east Asia exhibited morphological differences and suggested that it may

represent a complex of distinct taxa.

Recently, Peyton and Harrison (1979) described the species previously

called balahacensis balahacensis in Thailand as a new species, dims. This

species is morphologically distinct in the adult, pupal, and fourth larval

stage from topotypic balahacensis from Balabac Island, Philippines, and

certain other areas of the Philippines and Malaysia. Anopheles dims is a

primary vector of human malarial parasites and has been the object of a

number of field studies in Thailand (as balahacensis) including Scanlon and

Sandhinand (1965) and Wilkinson et al. (1978). Furthermore, dims has been

colonized since 1964 and is well-known as the Bangkok or Khao Mai Khaeo

strain (of balahacensis), and many subcolonies have been provided to re-

search organizations around the world. Consequently, dims has been in-
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volved in numerous experimental malaria studies and subsequent publica-

tions.

In view of the importance of diru.s as a vector in Thailand and adjacent

countries and the value of the Bangkok colony strain as a laboratory tool

in experimental malaria studies, we feel this species and colony strain need

to be defined more thoroughly. Accordingly, the salivary polytene chro-

mosomes of (//V//.S (Bangkok colony) are described and mapped below, to

be used as a standard for further work.

Materials and Methods

The Bangkok colony of dirus was established from numerous adults col-

lected in 1964 at Khao Mai Khaeo, Chon Buri Province, Thailand (Esah and

Scanlon, 1966). The colony is maintained by the artificial mating technique

described by Ow Yang et al. (1963). Attempts to start a natural mating

colony have been unsuccessful. Females in this colony require only one

blood meal for oviposition. The colony was maintained as a pure strain until

1971-72 when females from Prachin Buri Province were introduced to bol-

ster production for experimental malaria transmission studies (Wilkinson et

al. 1972). Since 1972 the colony has been maintained without additional

outside introductions.

Salivary gland chromosomes squashes were prepared from fourth stage

larvae using a modification of the standard squash technique (French et al.,

1962).

The salivary chromosome map was prepared from a series of photographs

taken at 670 magnification with an Olympus microscope using Kodak Plus

X Pan film with a green filter.

Description of the Chromosomes

The salivary gland chromosome complement of Anopheles dirus consists

of 5 long arms with characteristic banding patterns at the free ends (Fig. 1).

The X chromosome is apparently subdivided into 6 zones with an average

length of 83 fx.

The 2 pairs of autosomes each have 2 unequal arms designated as 2R, 2L,

3R, and 3L following the salivary chromosome map of Anopheles tessellatus

Theobald (Narang et al., 1974), another species in the Neomyzomyia Series

of the subgenus Cellki. The average lengths for the autosomal arms are: 2R,

170 /x; 2L, 143 /u.; 3R, 201 /x; and 3L, 161 jx. Usually, as typical for anoph-

elines, there is no distinct chromocenter on the salivary chromosomes of

dirus. However, the chromosome arms occasionally join at their centro-

meric ends (Fig. I). The X chromosome contains 6 zones, of which zone 6

may appear as a separate portion in some preparations (Fig. 2). The zones
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Fig. 1. The salivary gland chromosome complement of Anopheles dims showing the char-

acteristic banding patterns. Fig. 2. X chromosome of A. itinis showing zone 6 separate from
zones 1-5.
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on the autosomes are: 2R, zones 7-19: 2L, zones 20-28: 3R, zones 29-37:

and 3L, zones 38-46. The chromosome map for dirns is shown in Figure 3.

X chromosome.—The X chromosome is easily recognized by its char-

acteristic short length. Based on the squash preparations and photographic

evidence, this chromosome sometimes appears as 2 separate unequal por-

tions. Yet, in other preparations these 2 portions are joined or may show
indistinct, lightly staining bridges. In some preparations, the short portion

forms a ring configuration or is twisted into a condensed polytene mass.

The X chromosome is arbitrarily divided into 6 zones, starting from the

free end to the centromeric region. The free end is characterized by 2 light

thin bands followed by a light medium band in lA. A diagnostic pattern in

IB consists of 2 very dark bands followed by 2 thick broken bands of me-

dium intensity with a dark thin band in-between. IC generally appears as

a puff consisting of a distinct dark band followed by a series of 5 lightly

stained bands. 2A contains 2 light medium bands with a dark medium band

in-between. 2B consists of 2 distinct bands followed by 3 dotted bands in

a lightly stained area. A good diagnostic area in 2C includes a pair of sharp

bands with a lighter band on either side. A lightly stained puff incorporates

areas 3A, 3B, and 3C which, respectively, contain a pair of light medium,

light thin, and dotted bands evenly spaced with a dark medium band at the

end of 3C. 3D is a small puff containing 2 dotted and 2 dark bands. Regions

4A, 4B, and 4C form an elongated puff consisting of a series of dark, light,

and dotted bands which serve as a very good landmark. 5A contains a very

distinct area composed of 2 dark broken bands with a heavily stained band

in-between. 5B is marked by 2 pairs of distinct dark bands with the first pair

between 2 light dotted bands. These areas of 5A and 5B serve as a good

diagnostic feature for the centromeric end in preparations where the X chro-

mosome appears as 2 separate segments. The next prominent area is in 5C
and is characterized by a lightly stained area followed by 3 closely associ-

ated dark thin bands at the end of that region. Zone 6 is divided into 4 areas.

6A consists of a series of 6 distinct, evenly separated bands. 6B is charac-

terized by a dark thin band between 2 light very thin bands followed by a

dark medium band between 2 dark thin bands. 6C is marked by 3 dark bands

and a dotted band. 6D is marked by 2 dark thin bands followed by 4 light

diffuse, dotted and thin bands.

Chromosome 2 right arm (2R).—A good diagnostic feature at the free end

is a small puff in 7A consisting of a sharp band at the tip followed by a

series of 5 bands of medium intensity and ending with a dark thick band.

7B contains a dark thick band followed by 4 bands of variable intensity. 7C
is marked by a pair of light thin bands and a light dotted band followed by

a pair of distinct dark medium bands. 8A consists of 2 dotted bands followed

by 3 medium bands. 8B is characterized by 4 prominent dark bands. 8C is
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lightly stained, containing 3 thin bands. A good recognition area is a puff in

9A containing 2 sharp bands at the beginning, followed by a fine dotted line

and 2 lighter bands in the middle, and then 2 distinct dark bands at the end.

9B has a faint dotted band followed by a dark thin band, while 9C only

contains a single dark thin band. A series of 3 closely associated dark thin

bands and 2 dotted bands constitute a distinct landmark in 9D. A series of

6 dark bands of medium intensity and a dotted band are recognizable in

lOA, lOB, and IOC. lOD is marked by a dotted band and 2 distinct dark

bands. A series of closely associated sharp bands and dotted bands in zone

1 1 serve as a very good landmark. 12A contains 2 light thin bands on each

end and 2 diagnostic sharp bands in the middle. 12B contains 3 evenly

spaced dark bands, while 12C has 2 evenly spaced dotted bands. 12D is

marked by 2 dark bands and a lighter band. An elongated puff in zone 13

contains a series of light and dark bands. Infrequently, an asynaptic area

occurs in zones 13 and 14. 14A contains 2 sharp bands followed by 2 lighter

bands and a dotted band in 14B. A series of closely associated dark bands

in 14C and 14D constitute a good recognition area. 15A is lightly stained

with one light and one dotted band. 15B contains 3 light bands and 3 very

distinct dark bands. 15C is lightly stained with 2 dotted bands and one light

band followed by 2 distinct dark bands in I5D. Zone 16 is always twisted

and usually appears as a constricted and dense area in 16B. In some prep-

arations, this region shows a series of evenly separated lightly stained bands

and dotted bands. In contrast, zone 17 contains a series of evenly separated

dark thick bands and is easily recognized as shown in the map. 18A is

marked by 2 distinct bands. 18B contains 3 light bands followed by one dark

band, while 18C only has 2 light bands. 19A is lightly stained containing a

series of 4 dotted bands with a sharp dark band in the middle. 19B contains

2 dark bands and 2 dotted bands. The centromeric tip in 19C is conspicuous

with 6 distinct bands of variable intensity.

Chromosome 2 left arm (2L).—The free end in 28A is normally a small

puff with indistinct bands except for a conspicuous dark band marking the

end of this area. The diagnostic character of this chromosome arm is the

lightly stained regions 28B, 28C, and 28D which contain a series of evenly

distributed dotted and light thin bands. 28E contains 2 dotted bands followed

by a light band and a dark band at the end of the area. A small puff in 27A
contains 3 lightly stained bands followed by a dark band. The next small

puff of 27B and 27C contains 2 closely associated light bands followed by

2 dark bands and 3 light bands. 26A begins with 2 conspicuous dark bands

followed by 2 light medium bands and a dark thick band with a light thin

band on either side. A small puff in 26B contains 2 bands of medium thick-

ness. 26C and 26D form a puff containing a series of distinct dark and lightly

stained bands. Regions 25A and 25B are included in a puff composed of a
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series of light and dotted bands and a sharp band at the end of the area.

The next good landmark is in 25C which contains 2 light bands followed by

2 very dark thick bands. A series of 6 light and dark bands in 25D and 25E
are followed by a conspicuous dark band at the end of 25E.

The lightly stained areas of 24A and 24B contain a series of dotted and

light bands with a dark medium band in the middle of 24B. 24C contains a

series of closely associated bands which may appear as a thick, heavily

stained band in some preparations. 24D is usually clear except for one dark

medium band marking the end of this area. 24E contains 2 light medium
bands. A heavily stained band followed by a series of 3 light bands are good

diagnostic features of 23A. A series of dark bands in areas 23B, 23C, and

23D constitute a good landmark which is immediately followed by a diag-

nostic pattern of sharp bands in regions 22A, 22B, and 22C. The next prom-

inent feature is an elongated puff including regions 22D, 22E, 22F, and 22G
which is marked by a very thin band and a dark band at both ends of the

puff. 22H is lightly stained containing 2 dotted bands. 21A contains 2 dark

bands and a dotted band which serve as a good landmark. 21B is marked

by 2 pairs of light bands. 21C contains 2 dark thin bands. 21D and 21 E are

lightly stained with one dark thin band and 2 light thin bands. The next good

recognition areas are 20A and 20B each of which contains a pair of dark

thin bands. 20C consists of 2 dotted bands and a pair of light thin bands.

The centromeric end of this chromosomal arm is marked by a series of 3

distinct dark bands and 2 light bands at the apex.

Chromosome 3 right arm (3R).—This is the longest and most easily rec-

ognized chromosomal arm. The diagnostic free end in 29A contains 3 light

medium bands followed by a characteristic small puff in 29B containing 3

dark curved bands in the middle of the puff. Two dark thick bands are good

landmarks in 29C. 29D contains 2 pairs of light evenly spaced bands. The
next good recognition area is in 30A which consists of one dark thick band

and one light medium band. Two pairs of dark bands in 30B are very con-

spicuous. 30C contains a series of 3 dark fairly evenly spaced bands. 30D
consists of 2 light bands followed by a series of 5 dark bands that always

stand out in this region. 31 A contains 3 light evenly spaced bands. 3 IB is

characterized by a lightly stained area containing 4 dotted bands. 31C is

marked by one light band and 2 closely associated dark bands. 31 D contains

2 light bands followed by 2 dark medium bands and a dotted band in 3 IE.

3 IF consists of 2 light bands followed by 2 distinct dark bands that always

stand out in 31G. 32A is characterized by a series of 3 light medium bands.

32B is marked by a conspicuous dark band with a dotted band on either

Fig. 3. Salivary chromosome map of Anopheles dinis.
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side. 32C contains 3 light bands and a dotted band, while 32D contains 2

light bands. 32E is marked by a distinct dark band followed by a much
lighter band and a dotted band. A small puff in 32F contains 3 very closely

associated light thin bands. 32G and 32H contain 2 very dark bands and 2

light thin bands, respectively. A series of 3 very closely associated dark

bands followed by 2 light thin bands serve as a good landmark for region

33A. The next diagnostic area is in 33B which contains a series of 4 dark

bands and 4 dotted bands. A series of many dark medium and thick bands

constitute a good landmark for regions 33C and 33D. 33E is lightly stained,

containing a light thin band and a dotted band. The next easily recognizable

area is in 34A which is composed of a pair of dark thin bands followed by

a dotted band and a pair of dark medium bands. Two small puffs of areas

34B, 34C, and 34D contain a series of thin and medium bands of variable

intensity with a sharp dark band at the end of 34D. A series of many light

thin bands and 2 dotted bands constitute a good landmark for areas 34E,

34F, and 35A. The next prominent feature is in 35B, 35C, 35D, and 35E
which consists of a series of distinct dark and light bands almost evenly

spaced. 35F contains a pair of dark bands. 36A contains a series of 4 dark

bands at the beginning followed by 2 dotted bands. A good recognition area

is in 36B which consists of 4 fairly evenly spaced bands. 36C contains a

dotted band and a dark band followed by 3 almost evenly spaced dark bands

in 36D. The next good diagnostic area consists of 2 dark thick bands fol-

lowed by a lightly stained area with a dotted band in 36E preceding the 2

distinct dark bands in 36F. 36G is lightly stained, containing a dotted band

and a dark thin band. The lightly stained areas of 37A, 37B, and 37C contain

a series of thin bands except for a very distinct dark band and a dotted band
in 37B. The centromeric end of this chromosome arm is well marked by a

series of distinct dark bands: 37D and 37E each contain a pair of distinct

dark bands followed by 3 dark bands in 37F, 2 light thin bands in 37G. and

2 conspicuous dark thick bands preceding a dotted and a dark thick band

at the end in 37H.

Chromosome 3 left arm (3L).—A diagnostic feature in 46A for the free

end of this chromosomal arm is a pair of fine dotted bands at the apex

followed by a broad lightly stained area and 5 dark bands. 46B contains a

pair of dark bands, while 46C contains 3 closely associated dark bands.

Region 46D contains 3 thin bands followed by a very distinct dark band and

2 light thin bands. 46E has 3 dark thick bands which form a fairly diagnostic

feature. The good characteristic areas of 45A. 45B, and 45C contain a series

of many light evenly spaced thin bands with one recognizable dark thin band
in the middle of 45B. The next recognizable area is in 45D which is a light

band followed by 2 well-defined dark medium bands with a light thin band
on either side.

The areas of 44A and 44B contain a series of lightly stained bands. 44C
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is easily recognized by 4 dark, fairly evenly spaced, thin bands. 44D is

marked by 2 prominent dark bands preceded by 2 thin bands and followed

by 3 thin bands. Zone 43 generally appears as an elongated puff. Region

43A contains a series of 4 dark bands followed by 2 very dark bands and a

light band. Region 43B often shows asynapsis and is marked by a series of

dotted and lightly stained bands of variable size. Regions 43C and 43D
contain a series of evenly separated light and dark medium bands toward

the end of the elongated puff. Zone 42 is lightly stained and contains a series

of light thin bands with a very prominent dark band in the middle of 42A.

41 A is a lightly stained area continuing from region 42D which contains 2

pairs of light thin bands. Region 41B is marked by 3 distinct dark bands

followed by a pair of light bands at the end. Region 41C is lightly stained

and contains a series of faint thin bands. The next good recognizable area

is in 41 D which consists of 2 dark thick bands followed by 3 light evenly

spaced thin bands at the end. A group of 3 pairs of dark, evenly spaced,

medium and thick bands in 40A is a good landmark. The beginning of 40B

is lightly stained with a pair of dotted bands followed by 3 dark bands of

variable intensity. Two pairs of prominent dark bands in 40C constitute a

good landmark for this region. Region 40D contains a dark thick band at the

beginning followed by 2 light, evenly spaced, medium bands. 40E contains

2 sharp bands preceded by a light thin band. Zone 39 is easily recognized

by an elongated, lightly stained puff containing a series of light evenly

spaced thin bands with one very dark band in 39B.

The centromeric end is conspicuously marked by 4 groups of dark bands

in zone 38. The most easily recognizable area is in 38A and consists of 2

prominent dark bands with a light band on either side. 38B begins with a

lightly stained area followed by a light band and 2 dark thick bands at the

end of the region. 38C contains 2 pairs of recognizable light medium bands.

The centromeric end of this chromosomal arm in 38D is conspicuous by the

presence of 3 light medium bands followed by a dark medium band at the

end.

Discussion

Although larval salivary squashes were prepared weekly for over 11

months and during several different generations of A. dims, no naturally

occurring variations were observed in the salivary polytene chromosomes
of this colony strain of dirus. Two autosomal areas (zones 13-14 and 43)

were periodically found asynaptic; however, a comparison of these areas

during synapsis and asynapsis revealed no banding differences.

Anopheles dirus is only one of three anopheline species in the Neomy-
zomyia Series of the Orient to be cytogenetically described. Previously, the

salivary polytene chromosomes of A. faraiiti Laveran (No. 1, from New
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Guinea) were briefly described and figured by Bryan and Coluzzi (1971),

and those of A. tessellatus were described and mapped by Narang et al.

(1974). Although all three species belong to the same series based on mor-

phological similarities, they are considered distantly related with dims in

the Leucosphyrus Group, faranti in the Punctulatus Group, and tessellatus

isolated but probably more closely related to the Punctulatus Group than

the Leucosphyrus Group.

A comparison of the salivary chromosomes of dims with those of famiiti

(No. 1) and tessellatus shows similarities in the general banding patterns

but only in certain regions on the chromosomes and usually on the autosomes.

The most striking difference between these three species is observed in the

X chromosome. The X chromosome of dims shows similarities (in part) to

those of farauti and tessellatus, but it is considerably longer.

The cytological evidence from this study suggests that dirus is not closely

related to either farauti (No. 1) or tessellatus and thus supports the current

morphological interpretations concerning affinities within the Neomyzomyia
Series. The polytene chromosomes of dirus appear to be very distinct and

should be of considerable value in interpreting the affinities and status of

other taxa in the Leucosphyrus Group in Southeast Asia.
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TWO NEW SPECIES OF AQUATIC BEETLES OF THE GENUS
HYDRAENA FROM CUBA (COLEOPTERA: HYDRAENIDAE)

Paul J. Spangler

Department of Entomology, Smithsonian Institution, Washington D.C.

20560.

Abstract.—Two new species of aquatic beetles from Cuba, Hydmena
decui and Hydracna perkinsi, belonging to the family Hydraenidae are de-

scribed. Illustrations of the distinctive aedeagi of both taxa are provided

and comparisons are made with related species.

The two new hydraenid species described below were formerly included

in a manuscript mailed in October 1977 for publication in a report on a

Cuban-Romanian biospeleological survey in Cuba. Because of a delay in

publication of that report, it is necessary to publish these descriptions sep-

arately so the two names can be used in a revision of the family for the

Western Hemisphere by Philip D. Perkins. The revision by Perkins (1980)

is in press and is scheduled to appear before mid- 1980. The new taxa are

described below.

Hydracna dcciii Spangler, New Species

Figs. I, 2

This small species is very similar to Hydracna loni^icollis Sharp and H.

perkinsi, n. sp. described below. However, H. dcciii may be distinguished

easily from both H. longicollis and H. perkinsi by its much shorter length

(1.19 mm vs. 1.44 mm to 1.55 mm), by the light yellowish-brown clypeus

contrasting with the dark basal region of the head, by the much more arcuate

lateral pronotal margins, by the vague transverse dark band on the pronotum
at midlength, and by the differences in the male genitalia.

Holotype male.—Narrow elongate: lateral margins of pronotum and elytra

strongly arcuate. Length 1.19 mm; greatest width 0.59 mm. Color of head

dark reddish brown between eyes on base of head: clypeus. labrum. anten-

nae, and palpi light yellowish brown. Pronotum yellowish brown except for

very vague transverse brownish band at midlength: band about '/^ as long

as length of pronotum and restricted to disc as a transversely rectangular

macula. Elytra yellowish brown. Head with surface shining. Clypeus finely
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Figs. 1-2. Hydracna deciii. holotype, aedeagus. 1, Dorsal view. 2, Lateral view.

punctate. Punctures slightly larger behind clypeus. punctures on disc sep-

arated by about their diameters. Pronotum with fine punctures separated by
1-1 '/2X their widths; anterolateral regions shallowly, broadly depressed in

contrast to the otherwise convex pronotal surface; posterolateral angles

distinctly sinuate; anterolateral angles gradually incurved. Elytron with sur-

face shining; punctate; punctures fine, arranged in 15 poorly defined rows;

lateral margin explanate; apical angle gradually rounded when viewed dor-

sally.

Venter reddish brown except hypopleura. epipleura, labrum, and legs

yellowish brown. Metasternal plaques tiny, ovoid, shining, and separated

by 3x the greatest width of a plaque. Apical abdominal sterna glabrous and

moderately produced.

Male genitalia as illustrated (Figs. 1, 2).

Type-data.—Holotype S and allotype, from CUBA: Oriente Province:

Arroyo de la Poa at Sabanilla, 23 Feb. 1973, V. Decu, USNM Type No.
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3 X ^ 4

Figs. 3-4. Hydraena perkinsi. hoiotype. aedeagus. 3. Dorsal view. 4. Lateral view.

75663 deposited in the National Museum of Natural History. Smithsonian

Institution, Washington, D.C.

Etymology.—This new Hydraena is named for V. Decu, the collector of

this new species.

Hydraena perkinsi Spangler, New Species

Figs. 3, 4

This species is very similar to Hydraena longicollis Sharp described from

Guatemala. However, H. perkinsi may be distinguished from H. longicollis

by the narrower space between the metasternal plaques. In H. perkinsi the

plaques are separated by twice or slightly less than twice the posterior width

of a plaque: whereas, in H. longicollis the plaques are separated by three

times the posterior width of a plaque. Also, differences in the male genitalia

will separate the males of these two species.

Hoiotype male.—Narrow, elongate; lateral margins of pronotum moder-

ately arcuate; lateral margins of elytra more strongly arcuate than pronotum.
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Length 1.55 mm: greatest width 0.80 mm. Color of head black except small

brownish area at anterior corner of eyes: labriim reddish brown: antennae

and palpi yellowish brown. Pronotum yellowish brown: with a broad trans-

verse dark brown to piceous band at midlength. band about twice as wide

as the lighter basal and apical margins. Elytra yellowish brown. Head with

surface shining: moderately coarsely, closely punctate, punctures separated

by about their diameters or sometimes less. Pronotum with coarse, slightly

elongate punctures: punctures separated by I or 2x their widths: antero-

lateral regions shallowly, broadly depressed in contrast to the otherwise

convex pronotal surface: posterolateral and anterolateral angles about

equally incurved. Elytron with surface shining: punctate: punctures mod-

erately coarse, arranged in 15 poorly defined rows: lateral margin explanate:

apical angle gradually rounded when viewed dorsally. Venter dark reddish

brown to piceous except hypopleura, epipleura, and legs yellowish brown.

Metasternal plaques narrow, elongate, shining, separated posteriorly by

twice or slightly less than twice the posterior width of a plaque. Apical

abdominal sterna glabrous and moderately produced.

Male genitalia as illustrated (Figs. 3, 4).

Type-data.—Holotype 6 and allotype from: CUBA: Pinar del Rio Prov-

ince: Quemado de Pineda, in arroyo, 14 Apr. 1973, V. Decu, USNM Type

No. 75664 deposited in the National Museum of Natural History, Smith-

sonian Institution, Washington, D.C. Paratypes: Habana Province: Laguna

Ariguanabo, 16 May 1973, V. Decu. 6 adults. Isla de Pinos: Laguna. base

of J. A. Mella, 24 Mar. 1973, V. Decu, 1 adult: Represa La Fe, 22 Apr.

1973. V. Decu, 1 adult. Oriente Province: Arroyo de los Berros and Laguna

la Cherco Redondo, 19 Mar. 1973, V. Decu, 1 adult: El Cayo, at Baire, 21

Mar. 1973, 1 adult: Mayari Abajo, Loma la Bandera, 29 Mar. 1973. V. Decu,

2 adults: Mayari Arriba, represa, 25 Mar. 1973, V. Decu, 8 adults. Pinar del

Rio Province: Laguna Cochinata, 16 May 1973, V. Decu, 4 adults: Laguna

Esperanza, 16 Apr. 1973, V. Decu. 1 adult. Paratypes will be deposited in

the National Museum of Natural History, Smithsonian Institution, the Royal

Institute of Natural History of Belgium, the British Museum (Natural His-

tory), the National Museum of Natural History, Paris, the California Acad-

emy of Sciences, the Canadian National Collection, and in the collection of

V. Decu.

Etymology.—This species is named for Philip D. Perkins whose excellent

but as yet unpublished revision of the Hydraenidae of the Western Hemi-

sphere enabled me to recognize this and the preceding species as new taxa.
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1880-1980 ENTOMOLOGY CENTENNIAL SYMPOSIUM
IOWA STATE UNIVERSITY—JUNE 4-5, 1980

A two-day celebration commemorating 100 years of entomology instruc-

tion at Iowa State University of Science and Technology in Ames is of

special interest to entomologists. Professor Herbert J. Osborn, master

teacher and pioneer hemipterist took charge of entomology instruction at

ISU in 1880 and developed full-term courses dealing primarily with insects

of economic importance.

In addition to the formal program, social periods, luncheons, a banquet,

exhibits, tours, and visits are also planned. Distinguished entomology

alumni have been invited to speak on the status and future of various

aspects of the science of entomology representing seven historically strong

areas at Iowa State University.

Alumni, friends, and entomological colleagues are cordially invited to

participate in this historic event. Formal invitations and programs will be

sent to alumni and former faculty members soon after April 1. 1980.

For additional information contact J. R. DeWitt, Department of Ento-

mology, 102 Insectary, Iowa State University, Ames, Iowa 50011.
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Note

The Identity of Thaumatotihia Zacher, 1915:

A New Synonym of Cryptophlehia

(Lepidoptera: Tortricidae)

Zacher (1915. Der Tropenpflanzer 18: 504-534) described a new genus

and species, Thaumatotihia roerigii. from the west African country of Togo
and gave it the common name of "Togo-Kapselwurm" (=Togo [cotton]

capsule worm). In 1916 (Arbeit. Kaiserlich. Biol. Anstalt Land- und
Forstwirtsch. [Berlin] 9: 180-220) Zacher mentioned this species by its com-

mon name, gave a brief description, and noted that the species is probably

in Glyphipterigidae. Since 1916 no mention of Thaumatotihia occurs in the

entomological literature, as far as I can ascertain, and the genus and species

have remained a mystery.

In my attempt to transfer genera improperly allied to true Glyphipterigidae

by Meyrick and other early workers, in relation to how the family has now
been delimited, Thaumatotihia had remained an unknown genus until re-

cently. Zacher was a researcher at the Kaiserlichen Biologischen Anstalt

fiir Land- und Forstwirtschaft, Berlin, Germany, but inquiries to this insti-

tution, as well as other European museums and institutions possessing in-

sect collections, did not locate the holotype of the type-species of this mon-

obasic genus. The type presumably is lost. No work on cotton pests has

mentioned Thaumatotihia since 1916.

On a recent visit to London a discussion of the problem with Dr. J. D.

Bradley, Commonwealth Institute of Entomology, allowed an evaluation of

the morphological characters that Zacher noted in his two papers which

mention Thaumatotihia. Following a search of the collection of the British

Museum (Natural History) in relation to the characters Zacher noted, it

became apparent that Zacher' s species is conspecific with Cryptophlehia

leucotreta (Meyrick), a widespread African olethreutine found on cotton.

Notable characters common to both Thaumatotihia roerigii and Crypto-

phlehia leucotreta are the distally expanded hind tibia and hindwing sex

gland of the male and characteristics of the head, antenna, and labial palpus.

The rather poor illustration of the adult of T. roerigii presented by Zacher

(1915) also conforms to the appearance of C. leucotreta.

Thaumatotihia Zacher, 1915, thus becomes a junior synonym of Crypto-

phlehia Walsingham, 1899, and its type-species by monotypy, T. roerigii

Zacher, 1915, becomes a junior subjective synonym of C. leucotreta (Mey-

rick) 1913.

John B. Heppner, Department of Entomology, Smithsonian Institution,

Washington, D.C. 20560.
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Note

New Distribution Records for Pseudomops septentrionalis

Hebard and Panchlora nivea (L.)

(Dictyoptera: Blatellidae, Blaberidae)

Pseudomops septentrionalis Hebard (1917. Mem. Am. Entomol. Soc. 2:

1_284) was described from Texas. In 1943 Hebard (Trans. Am. Entomol.

Soc. 68: 239-311) listed the most eastern Texas localities as Live Oak,

Richmond, Nacogdoches, and New Boston. On 16 May 1962, three speci-

mens were collected by L. D. Kirst in leaf litter near ornamental cane in a

Baton Rouge yard. Dr. A. B. Gurney, who identified the specimens, wrote

that this record represented a considerable range extension since Baton

Rouge is about 225 miles east of Nacogdoches. Later, two specimens from

Shreveport were donated to the Louisiana State University collection in-

dicating that the species was present in that northwest Louisiana town in

1952.

Since 1962 the species has been collected from 14 May to mid-July in the

following eight parishes: Acadia Parish, Crowley, 24-V-1977. beating pine;

Caddo Parish, 15-VI-1973, Shreveport, 6-VII-1952; East Baton Rouge Par-

ish, Baton Rouge, 16-V-1962, leaf litter in yard near ornamental cane, Bani-

busa sp., 28-VI-1963, 5-VI-1965, lO-VI-1969, 14-V-1975, 22-V-1975, leaf lit-

ter at base of LSU Union Building, 1-VI- 1977; Grant Parish, 20-27-Vl- 1972,

boll weevil sex attractant trap; Lafayette Parish, Lafayette, 24-V- 1977, beat-

ing pine; Rapides Parish, 27-VI-5-VII-1973, 1 1-19-VII-1973, boll weevil sex

attractant trap; Alexandria, 5-VI-1977, beating pine; St. Landry Parish,

Krotz Springs, 20-VI-1978, soybean; Vernon Parish, Leesville, 25-V-1977,

beating pine.

The species is figured by Hebard (1917) and Heifer (1972. How to Know
the Grasshoppers, Cockroaches, and their Allies, Wm. C. Brown Co.. p.

47) but does not key out in these publications or in Rehn's key to the genera

of Blattaria (1943. Entomol. News 61(3): 64-67) because the ventroposterior

margin of the front femur appears to have heavy spines proximally and short

slender ones distally instead of spines which decrease gradually in size.

Panchlora nivea (Linnaeus) is the only species of the genus which extends

into the United States. Hebard (1917, 1943) referred to it as P. cuhensis

Saussure, and believed that it was established around Brownsville. Texas.

He reported that it was frequently introduced into the United States in fruit,

but it was essentially an out-of-doors tropical form which could never be-

come established north of the tropical areas of this country. Gurney and

Roth (1972. Ann. Entomol. Soc. Am. 65(3): 521-532) examined recently
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collected specimens from southern Texas which apparently also came from

established outdoor colonies.

Nine of the 12 specimens in the Louisiana State University collection

were collected in Baton Rouge from 17 May to 18 November. The locality

records follow: East Baton Rouge Parish. Baton Rouge. 17-V-1979. 30-VII-

1974. 9-IX-1975. 24-IX-1975, 27-IX-I974, 28-IX-I978. and 29-IX-1978 at

light. 18-X1-1978. 20-XI-1978: Iberville Parish. Elmer Lahr Plantation.

4-VIII-1978. at light: St. James Parish, Gramercy. I4-VII-1965: St. John the

Baptist Parish. Edgard. 1 l-VIII-1971.

In addition to these records, one or two specimens have been collected

by students each year, usually at lights. Although Baton Rouge is a port on

the Mississippi River and subject to constant reinvasion. it seems probable

that P. nivca has also established outdoor colonies here.

Joan B. Chapin, Dcpcirtincnt of Entomology, Louisiana Agricultural Ex-

periment Station, Louisiana State University, Baton Rouge, Louisiana

70803.
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Note

Rhizoecus pritchardi McKenzie, A Junior Synonym of R. dianthi Green

(Homoptera: Pseudococcidae)

Rhizoecus pritchardi McKenzie (1960, Hilgardia 29(15): 749) is a hypo-

gaeic mealybug causing serious damage to Saintpaulia in the United States.

In Europe, a mealybug often found in greenhouses on numerous species of

potted plants has usually been identified as R. dianthi Green (1926, Ento-

mol. Mon. Mag. 61: 175). In recent years, R. dianthi has been found fre-

quently on the roots of Saintpaulia in Europe, and there has been a sus-

picion that R. pritchardi may be the same as R. dianthi.

We have examined the types and other material of both species, and

conclude that they represent the same species. The name R. pritchardi is

therefore a junior synonym of R. dianthi (New Synonymy). We have also

examined a paratype of R. eluminatus McKenzie and agree with Hamble-

ton's treatment of R. eluminatus as a junior synonym of R. pritchardi (1976,

U.S. Dep. Agric. Tech. Bull. 1522, p. 45). Hambleton's description as R.

pritchardi (1976) and Williams" description of R. dianthi (1962, Bull. Br.

Mus. (Nat. Hist.) Entomol. 12(1): 43) adequately define the species, but the
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oval areas on the posterior coxae mentioned in Williams' description may
be present or absent. We take this opportunity to select a Lectotype from

Green's "type" slide of R. diantliL labeled Ripcrsia dianthi Green, En-

gland, Royal Horticultural Society, Wisley, from roots of Dianthus (under

glass), coll. G. Fox- Wilson, in the British Museum (Natural History). There

are also three paralectotypes on the slide. The lectotype is the left specimen

of two mounted closely together. The collection data on Green's slide en-

velope includes the date, xii.1925, which is missing from the slide label.

In addition to the aforementioned countries, R. dianthi is known from

Canada, Denmark, New Zealand, Portugal, and Sweden. The plant genera

attacked are: Saintpaidia, Sinningia (Gesneriaceae); Tropacoliim (Tropaeo-

laceae); Cyclamen (Primulaceae); cactus (Cactaceae); Hedera (Araliaceae);

Achillea, Senecio, Chrysanthemum (Compositae); Croton (Euphorbiaceae);

Dianthus (Caryophyllaceae); Pelariionium (Geraniaceae); Fuchsia (Ona-

graceae); Withania, Solanum (Solanaceae); Aeonium, Sedum (Crassula-

ceae); Eryngium (Umbelliferae); Disphyma (Aizoaceae); Arctostaphylos

(Ericaceae); Lantana (Verbenaceae); Geum (Rosaceae); Polygala (Polyga-

laceae); Chlorophytum, Aspidistra (Liliaceae); Yucca, Dracaena (Agava-

ceae); Adiantum (Adiantaceae); Boiii^ainvillea (Nyctaginaceae).

The geographic origin of R. dianthi is not yet established. This mealybug

seems to prefer dicotyledons, as the Liliaceae and the related Agavaceae

are the only monocotyledons known to be attacked. Adiantum is the only

group of ferns recorded as host plants.

Douglas J. Williams, Commonwealth Institute of Entomology, % British

Museum (Natural History), London SW7 5BD, England: and Sueo Naka-

hara. Plant Protection and Quarantine, APHIS, USDA, Beltsville, Mary-

land 20705.
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Book Review

Arthropod Phyl()},'cny With Special Reference To Insects. By H. Bruce

Boudreaux. John Wiley and Sons, New York, viii + 320 pages, 1979.

Cost $21.50.

Despite the fact that this book is filled with both minor and serious flaws,

1 think it is in many ways the most important and useful if controversial

volume to appear on the evolution of insects in English. It does not system-

atically ignore or deride other points of view or insist that its opinions are

the only ones and thus differs strikingly from Manton's book on the Ar-

thropoda. It is not a compilation of chapters with different unresolved evo-

lutionary theories like Gupta's book on arthropod phylogeny, but has a

single great theme which is brilliantly and authoritatively presented.

To begin with the flaws, I counted 41 spelling errors (in 280 pages) of

simple ordinary words and of special scientific terms and names. The latter

type errors reach their apogee with the non-word "furci nite" which com-

bines misspelling with four missing letters; the real word is furcasternite.

The word ennervatc is employed when innervate is meant. // clauses are

not followed by the subjunctive were. There are a few mismatched text

references to figures (e.g., on page 134, Fig. 62 C should read Fig. 59 C).

There are some unlabelled areas in Figure 29 (F, MP and ML). Although

Boudreaux believes there are no circular muscles in insects, the tergosternal

bundles, all the leg muscles, and the dorsal and ventral diaphragms clearly

are in fact, circular. Boudreaux incorrectly states that the trochantin in

mayflies is an extension of the lower epimeron; this is an anatomical im-

possibility, since the trochantin is situated in membrane at the anterior end

of the coxa; it may have evolved from the katepisternum. Of the 276 ref-

erences given, 56 are listed as being not seen by the author. The phyloge-

netic classification contains 30 newly emended names and 19 completely

new terms. Some of these may well be useful, but it remains to be seen how
acceptable they will be to systematists in general.

Despite its flaws, Boudreaux's book is still a particularly valuable con-

tribution to our knowledge because it offers what I believe are sensible

alternate views to the dogmas of Manton. Thus, he vigorously supports a

monophyletic rather than a polyphyletic origin of arthropods. He indicates

that the polyphyletic theory ignores the fact that all arthropods share in

certain characteristics in a combination found in no other phylum. He points

out that the polyphyleticists persist in seeing ancestral stages in embryos

and yet systematically ignore that some ancestral characters could have
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changed in various evolutionary sequences, and they do not admit that

evolutionary novelties might have been the basis for new functions and

habits. Although Manton claimed that gross structural resemblances be-

tween members of different classes of arthropods arose convergently from

common needs and were dictated by habit, Boudreaux rightly argues that

when different taxa share many homologous features they very probably

share a common ancestor. He correctly points out that the legs of all ar-

thropods are basically similar and that unbranched limbs are essentially

uniramous and that the "so-called biramous limbs are the results of spe-

cializations.'' He seriously questions Manton's idea that the mandibles of

the Uniramia are whole limbs because these mouthparts in centipedes, mil-

lipedes and symphylans are segmented. Unlike Manton, who considered the

mandible to be a modified whole leg, Boudreaux considers it to be only the

coxal part.

Although Manton asserted that the hexapodous state evolved indepen-

dently five times and concluded that "the leg mechanisms of the hexapod
classes are mutually exclusive . . . and must [italics inserted] have evolved

in parallel from ancestors with lobopodial limbs and little trunk sclerotiza-

tion," Boudreaux convincingly argues that no zoologist would ever mistake

any insectan leg for any other arthropodan leg, and he states that "insect

hexapody can be derived from one common origin."

Jack Colvard Jones, Department ofEntomology , University of Maryland,

College Park, Maryland 20742.
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Society Meetings

860th Regular Meeting—May 3, 1979

The 860th Regular Meeting of the Entomological Society of Washington

was called to order by President Davis at 8:00 pm on May 3, 1979, in the

Ecology Theater of the National Museum of Natural History. Twenty-three

members and 5 guests were present. The minutes of the April meeting were

read and approved.

Membership Chairman Utmar read for the first time the name of the

following applicant for membership:

Mark F. O'Brien, Entomology Department, College of Environmental

Science and Forestry, Syracuse, New York.

President Davis announced that the ad hoc committee to choose an hon-

orary member submitted several candidates to the Executive Committee.

After much deliberation the Executive Committee approved unanimously

of Dr. Frank Campbell. Dr. Campbell is affiliated with many entomological

societies and served as president of ESW in 1957. It was moved, seconded,

and unanimously voted by the membership that Dr. Campbell be an Hon-
orary Member of the Society.

The principal speaker for the evening was Dr. Amnon Freidberg, Post-

doctoral Fellow, Department of Entomology, Smithsonian Institution. Dr.

Freidberg spoke on "Mating Behavior in Fruit Flies." His talk was accom-

panied with numerous kodachrome slides and a movie and was followed by

a question and answer session.

Notes and Exhibitions

William Bickley presented a copy of Serial Sources for flic Biosis Data
Base, vol. 1978 (precursor

—

Biosis).

Ashley Gurney showed a cerambycid beetle, Crytophorits verucosus, that

he found near a maple tree in his backyard. He also presented a book,

^^Pcru, My Unpromised Land," an English translation from Polish of the

experiences of Felix Woytkowski in Peru.

Don Davis showed slides of Lepidoptera found in Chile and collecting

sites in Chile.

Following the introduction of guests, the meeting was adjourned at 9:27

pm, after which punch and cookies were served.

Holly B. Williams, Rccordin,(> Secretary pro tein
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861st Regular Meeting—June 5, 1979

The Entomological Society of Washington and the Insecticide Society

of Washington held their joint annual banquet on June 5, 1979, at the Fort

McNair Officers" Club, Washington, D.C. Dale Parrish was host, T. J. Spil-

man and W. E. Bickley, Jr. were banquet cochairmen, and Lloyd Knutson

served as master of ceremonies.

After the social hour and dinner several awards were given. Certificates

of recognition were awarded to all living past presidents, of whom several

were in attendance. The program for the evening featured Dr. John W. Neal,

Jr., Science and Education Administration, USDA, who spoke on the timely

subject of ^^Lifc in Iran: A Perspective in Retrospect/" Afterwards, Lloyd

Knutson conducted a drawing for door prizes, of which there were many.

Mrs. Floyd E. Smith arranged for the floral displays.

Ninety-nine members and guests attended.

Wayne N. Mathis, Recording Secretary

862nd Regular Meeting—October 4, 1979

The 862nd Regular Meeting of the Entomological Society of Washington

was called to order at 8:00 pm, October 4, 1979, in the Ecology Theater,

National Museum of Natural History. Twenty-eight members and 13 guests

were present.

The minutes of the May and June meetings were read and approved.

Membership Chairman Utmar read for the first time the names of the

following applicants for membership:

Stephen C. Harris. Department of Biology, University of Alabama, Uni-

versity, Alabama.

Scott E. Miller, Department of Invertebrate Zoology, Santa Barbara Mu-
seum of Natural History, Santa Barbara, California.

Jose G. Palacios-Vargas, Laboratoria de Acarologia, Facultad de Cien-

cias, Universidad Nacional Autonoma de Mexico, Mexico, D. F.

David A. Nickle, Systematic Entomology Laboratory, USDA, Washing-

ton, D. C.

Michael G. Pogue, University of Wyoming, Laramie, Wyoming.

Mike Faran noted that some members of the Society did not receive a

notice of this month's meeting. He did not know what the problem was but

will try to make any necessary corrections.

Doug Sutherland reported that the Society had representatives at local

state fairs and that he had received assistance from Virginia Tech University

and the University of Maryland in their respective fairs. The Society rec-
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ognized one winner from Virginia who will report to the Society at a later

date. No science fair entrants from Maryland received special recognition

from the Society.

T. J. Spilman discussed the annual banquet and asked for suggestions for

future banquets.

President Davis informed the Society that Frank Campbell passed away
last summer. Dr. Campbell had served as president of the Society in 1957

and at the May meeting of this year was elected an Honorary Member.
Since Dr. Campbell's death, the Executive Committee has met and now
submits the name of Dr. Ashley B. Gurney to become an Honorary Member.
Dr. Gurney is well known in the Society, serving as president and holding

numerous other positions. The motion was made, seconded, and unani-

mously passed by the membership that Dr. Gurney become an Honorary
Member.

President Davis mentioned House Rule 4572, which if passed by Congress

would not allow organizations receiving federal funding to publish outside

of the Government Printing Office. This rule could be detrimental to soci-

eties such as ours that publish journals. President Davis urged members to

write their congressmen and register their opposition to this proposed mea-

sure.

The principal speaker for the evening was Dr. Margaret S. Collins, De-

partment of Zoology, Howard University. Dr. Collins spoke on "Termite

studies in Guyana." Following her talk. Dr. Collins presented numerous
kodachrome slides, after which there was a question and answer session.

Notes and Exhibitions

J. H. Fales reported the collecting in Maryland by William R. Grooms,
a local collector, two specimens of the Gulf Fritillary, Ai^ran Iis vanillae

nigrior Michener, near Salisbury in Wicomico County in August 1971. He
collected another on August 31, 1979, near Stockton in Worchester County.

These were new collection records for Maryland. Other 1979 collections

follow. At Seneca in Montgomery County he collected a specimen of the

Twin-Spot Skipper, Oligoria niaculata (Edwards) on August 23, and
another in Worchester County on August 31. These are new state records.

On August 29, he collected in St. Marys County a specimen of the Whirl-

about Skipper, Polites vihcx Geyer. This is also a new record for Maryland.

At Seneca on September 6, he collected a Palamedes Swallowtail, Papilio

pahimedes Drury. This is the first collection of this species in Montgomery
County.

Vic Adler mentioned collecting walking sticks on black locusts along high-

way 1-70, west of Hagerstown.

Helen Sollers-Riedel related how she tried to rid her cat of fleas and flea

eggs, to no avail. Kodachrome slides accompanied her talk.
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Following the introduction of guests the meeting was adjourned at 10: L'^

pm. Cider and cookies were served afterwards.

Holly B. Williams, Rccordinii Secretary pro tciu

863rd Regular Meeting—November 1, 1979

The 863rd Regular Meeting of the Entomological Society of Washington

was called to order by President Davis at 8:00 pm. November 1, 1979, in

the Ecology Theater, National Museum of Natural History. Thirty-nine

members and 18 guests were present.

The minutes of the October meeting were read, corrected, and approved.

Membership chairman Utmar read for the first time the names of the

following applicants for membership:

Peter J. Dodds, Biological Sciences Group, University of Connecticut,

Storrs, Connecticut.

Alfred S. Elder, North Carolina Department of Agriculture, Raleigh,

North Carolina.

Sheila M. Hoelscher, University of Arkansas, Fayetteville, Arkansas.

Norman F. Johnson, Department of Entomology, Cornell University, Ith-

aca, New York.

Tom G. Schwan, Division of Entomology and Parasitology, University of

California, Berkeley, California.

David L. Vincent, Department of Entomology, University of Maryland,

Greenbelt, Maryland.

President Davis announced that the nominating committee, chaired by

Ron Hodges, had submitted the following names for officers in the Society:

Jack Lipes—President-Elect

Dave Nickle—Recording Secretary

F. C. Thompson—Treasurer

Mignon Davis—Corresponding Secretary

Mike Faran—Program Chairman
Steve Nakahara—Custodian

Joyce Utmar—Membership Chairman

Dave Smith—Editor

Ashly Gurney thanked the membership for his recent election as an Hon-

orary Member.
The principal speaker for the evening was Dr. Joachim Adis, Postdoctoral

Fellow, Department of Entomology, Smithsonian Institution. Dr. Adis

spoke on "Arthropods of Amazonian inundation forests." His talk was
illustrated with several kodachrome slides and was followed by a question

and answer period.
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Notes and Exhibitions

Manya Stoetzel passed around the newest publication of the Society,

entitled "Taxonomic studies on fruit flies of the genus Urophora (Diptera:

Tephritidae)," by George C. Steyskal. Manya had extra copies for sale to

anyone interested ($2.00).

Jack Lipes mentioned a recent trip to "Babylon" (Iraq) and passed

around a species of tenebrionid beetle (Adesmki dilatata Klug) that he had

collected there.

Terry Erwin showed a new book entitled, "Carabid beetles: their evo-

lution, natural history, and classification," edited by Terry, George Ball,

Don Whitehead, and Anne Halpern (W. Junk, publisher).

T. J. Spilman spoke on the possible origin of the generic name of Ahas-

verus advena, the foreign grain beetle (Cucujidae). Gozis, a Frenchman,
described Ahasverus in 1881, probably taking the name from a novel pub-

lished in 1854 by Eugene Sue, also a Frenchman. The main character in

Sue's Le Juif Errant is Ahasverus, known in English as the Wandering Jew.

Because he travels the earth eternally, Ahasverus is certainly an appropriate

namesake for this traveling beetle.

Maynard Ramsay reported having lunch recently with Lew Davis in San
Diego. Ted Bissell told of recent contact with Raymond A. St. George, who
now lives in Ft. Wayne, Indiana.

Don Davis showed several slides of electron micrographs and koda-

chromes of a lepidopteran ectoparasite (Fidgoraecia e.xii>iia (Hy. Edwards);

family Epipyropidae) of the homopteran Acanalonia acuta. Don briefly dis-

cussed the life history of the ectoparasite and informed us that the whitish

appearance of the larva is due to a long chain paraffin hydrocarbon that is

secreted over most of its body.

The meeting was adjourned at 9:14 pm, after which refreshments were
served.

Wayne N. Mathis, Record!ni^ Secretary

864th Regular Meeting—December 6, 1979

The 864th Regular Meeting of the Entomological Society of Washington
was called to order by President Davis at 8:03 pm, December 6, 1979, in

the Ecology Theater. National Museum of Natural History. Forty-four

members and 13 guests were present.

The minutes of the November meeting were read, corrected, and ap-

proved.

Editor Stoetzel gave the editor's report. A motion to accept it was sec-

onded and passed.

Treasurer Thompson gave the treasurer's report that had been audited

previously. A motion to accept it was seconded and passed.



346 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

Membership Chairman Utmar gave the membership report and an-

nounced for the first time the name of the following appHcant for member-
ship:

E. Richard Hoebeke, Department of Entomology, Cornell University,

Ithaca, New York.

President Davis again went over the slate of nominees for Society offices

that was submitted by the nomination committee. He then accepted nomi-

nations from the floor. There being none, he made the motion that we unan-

imously accept those nominees submitted by the committee. This was sec-

onded and passed. The officers are:

Jack Lipes—President Elect

Dave Nickle—Recording Secretary

F. C. Thompson—Treasurer

Mignon Davis—Corresponding Secretary

Mike Faran—Program Chairman

Steve Nakahara—Custodian

Joyce Utmar—Membership Chairman

Dave Smith—Editor

The speaker for the evening was Dr. Ross H. Arnett, Jr., Director, North

American Beetle Fauna Project, Kinderhook, New York. Dr. Arnett spoke

on the "Origin of the insect fauna of the Seychelles Islands." His talk was

accompanied with numerous kodachrome slides and was followed by a ques-

tion and answer period.

Notes and Exhibitions

T. J. Spilman showed The Insect in Art by Margaret S. Collins (1979,

Black Art, an International Quarterly, 3(3): 14-28). Profusely illustrated,

the article demonstrates the use of different insect orders as artistic motifs

in graphics, painting, sculpture, textiles, glassware, furniture, and especially

jewelry.

M. Davis showed a recent newspaper article about C. P. Alexander. C.

P. Alexander, the diligent ninety-year-old crane fly specialist, was the sub-

ject of a half page news article appearing in the Nov. 22nd issue of the

Washington Star. Dr. Alexander figures that there are approximately four

thousand new species in the hundreds of thousands of specimens received

from around the world which he has not yet examined. He says that that

will be the Smithsonians" job when the massive collection is turned over to

them next year.

W. Bickley passed around a picture postcard showing the building in

Kyoto, Japan, where the next International Congress of Entomology will be

held in 1980.
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President Davis expressed his appreciation to all who contributed to the

Society during the past year and who made his tenure as president enjoy-

able. He then turned the gavel over to our next president, T. J. Spilman.

President Spilman thanked Past President Davis for the job well done during

the past year.

Following the introduction of guests the meeting was adjourned at 9:24

pm, after which refreshments were served.

Wayne N. Mathis. Recording Secretary

865th Regular Meeting—January 3. 1980

The 865th Regular Meeting of the Entomological Society of Washington

was called to order by President T. J. Spilman at 8:00 pm on January 3,

1980 in the Ecology Theatre of the National Museum of Natural History.

Twenty-eight members and 19 guests were present.

The minutes of the December meeting were read and approved.

Membership chairman Joyce Utmar read for the first time the names of

the following new applicants for membership:

Roger L. Heitzman, Department of Entomology, University of Mary-

land, College Park, Maryland.

Jack Colvard Jones, 10234 Carroll Place, Kensington, Maryland.

She also announced that 36 new members had been added in 1979,

bringing the current total (as of 5 April 1979) to: 570 Members, 13 Life

Members, 14 Emeritus Members, and 4 Honorary Members.
Dr. Manya Stoetzel of the Publications Committee announced the recent

publication of Memoir No. 8 of the Entomological Society of Washington

by W. L. Grogan, Jr. and W. W. Wirth, entitled The North American

Predaceous Midges ofthe Genus Palpomyia Meigen (Diptera: Ceratopogoni-

dae). 125 pp.

President Spilman announced that a gift to the Society from Dr. Fred-

erick W. Poos had been placed in the Special Publication Fund, and though

Dr. Poos could not be present, words of thanks were tendered by the

officers.

The speaker for the evening was Dr. Don R. Davis, Chairman, De-

partment of Entomology. Smithsonian Institution, whose talk was entitled

"Biospeliology: the study of cave life." The talk was accompanied by

excellent Kodachrome slides of caves in China, Africa. Central America,

continental U.S.. and Hawaii, and focussed on the insect life associated

with different ecological zones within caves. Special attention was given to

the taeniids, the most frequently occurring cave-dwelling insects.
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Notes and Exhibitions

Joyce Utmar passed around a book entitled Entcrtainini^ with Insects,

or: The Original Guide to Insect Cookery by Ronald L. Taylor and Bar-

bara J. Carter, and mentioned the many possibilities of insect dishes

to enhance an entomologist's cuisine.

T. J. Spilman showed the new book. Entomology in Human and Animal

Health. Seventh Edition, by R. F. Harwood and M. T. Janes, published

in 1979 by Washington State University; this is an updated edition of Herm's

Medical Entomology.

Dr. William Bickley announced the recent publication of vol. 16 Contri-

butions of American Entomological Institute. The 987-page volume is en-

titled: A revision of the adult and larval mosquitoes of Japan (including

the Ryukyu Archipelago and the Ogasawara Islands) and Korea (Diptera:

Culicidae) by K. Tanaka, K. Mizusawa and E. S. Sangstad.

Guests were introduced, and the meeting was adjourned at 9:45 pm,

after which punch and cookies were served.

David A. Nickle, Recording Secretary
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A REVISION OF THE GENUS OEDOPARENA CURRAN
(DIPTERA: DRYOMYZIDAE: DRYOMYZINAE)

Wayne N. Mathis and George C. Steyskal

(WNM) Department of Entomology, NHB 169, Smithsonian Institution,

Washington, D.C. 20560; (GCS) Systematic Entomology Laboratory,

IIBIII, Agric. Res., Sci. and Educ. Admin., USDA, % U.S. National Mu-
seum of Natural History, Washington, D.C. 20560.

Abstract.—The genus Oedoparena Curran is revised to include one new
species, O. nigrifrons (type-locality: Washington, Pacific Co., Ilwaco). Until

now Oedoparena was a monotypic genus of flies that occur along the coast

of western North America, where they are predators, as immatures, of

barnacles.

Discovery of the peculiar natural history oi Oedoparena i^laiica (Coquil-

lett) (Burger et al., 1980), particularly its larval feeding habit, and the re-

sulting need for accurate species identification has prompted this revision.

The history of the genus Oedoparena is simple and short. Curran (1934)

erected the genus in the family Dryomyzidae, and in subsequent reviews

(Steyskal, 1958; Griffiths, 1972) or catalogs (Steyskal, 1965) the genus has

remained in that family. Within the family Dryomyzidae the genus is placed

in the subfamily Dryomyzinae (Helcomyzinae being the other subfamily),

where it is closely related to Dryomyza Fallen. Until now the genus has

been monotypic, with O. glaiica as the only included species. Herein we
are describing a second species, which is broadly sympatric with O. glauca

and is presumably similar in natural history with the latter, perhaps using

the same barnacle hosts.

Methods

We are using a head ratio that will need further explanation. The head

height-to-length ratio is the height (greatest distance between oral margin

and dorsal margin of eye in profile)/length (greatest distance between an-

terior margin of eye and posterior margin of head in profile). Other ratios

are self explanatory.

Specimens were borrowed from the following institutions and their re-

spective curators (preceding acronyms will be used in the text):
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CAS —California Academy of Sciences, San Francisco (P. H. Arnaud,

Jr.).

CNC —Canadian National Collection, Ottawa (B. V. Peterson).

OSU —Oregon State University, Corvallis (J. D. Lattin).

USNM—Smithsonian Institution, Washington, D.C.

WNM —Personal collection of Wayne N. Mathis.

WSU —Washington State University, Pullman (W. J. Turner).

Genus Oedoparena Curran

Oedoparena Curran, 1934: 382. Type-species: Oedoparena glauca Coquil-

lett, by original designation and monotypy. Steyskal, 1958: 141 (review);

Steyskal, 1965: 681 (catalog).

Diagnosis.—Specimens of Oedoparena are distinguished from those of

other genera of the family Dryomyzidae by the following combination of

character states: 2 pairs of lateroclinate fronto-orbital bristles; outer pair of

vertical bristles lacking or reduced; ocellar triangle forming an isosceles

triangle, distance between anterior ocellus and either posterior ocellus great-

er than between posterior pair; arista bare; bases of antennae closely ap-

pressed; oral margin of face from anterior view widely emarginate; clypeus

a broad straplike structure protruding through facial emargination at dorsally

tilted angle; eye height greater than genal height; gena mostly setose, but

with small bare area just below eye; prosternum narrow, straplike, well

separated by membrane from propleura; mesopleuron densely setose (sim-

ilar to sternopleuron); sternopleuron lacking conspicuously larger dorsal

bristles; 4-5 dorsocentral bristles (1-2 + 3); no prescutellar bristles; dorsum

of scutellum bare; anterior notopleural bristle weak; vein m-cu distinct (vein

closing 2nd basal cell somewhat apicad of vein closing cell BCu); vein Rj

bare above.

Geographic distribution.—Coast of western North America, from Alaska

to California.

Natural history.—Both species of this genus inhabit the intertidal zone.

Adults are encountered near and on intertidal rocks where barnacles are

present, and Schlinger (1975) reported that larvae of O. glauca are predators

of barnacles. We have caught adults of both species in the same sweep of

an aerial net. Further details on the life cycle, feeding behavior, immatures,

etc. of O. glauca are in Burger, et al. (1980).

Phylogeny.

—

Oedoparena belongs to the subfamily Dryomyzinae, where

it is closely allied io Dryomyza Fallen {Neuroctena Rondani, Stenodryomy-

za Hendel are synonyms, see Steyskal, 1957). Although related to the latter

genus, Oedoparena differs markedly from it, as noted in the diagnosis.

The monophyly of the genus is established by the following character

states:
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1. Mesopleuron densely setose with long, fine setae. No other genus of

the family has setae on the mesopleuron; thus, we interpret their presence

in specimens of this genus to be a derived character state.

2. Bases of antennae closely approximate. In the subfamily Helcomyzin-

ae the bases are widely separated, and in the subfamily Dryomyzinae there

is a tendency toward more approximate bases, but only in specimens of

Oedoparena are they so closely appressed, nearly abutting each other.

3. Clypeus wide and tilted upward, projecting through the ventral facial

emargination. In most species of Dryomyzidae, there is a protruding clyp-

eus, but this condition is apparently most conspicuous in specimens of Oed-
oparena, where the clypeus is wide and angles upward.

4. Prescutellar bristles lacking. The common condition in the family is

for a pair of prescutellar bristles to be present. Their absence in specimens

oi Oedoparena is a derived condition.

5. Predatory feeding behavior of larvae on barnacles. Very few Diptera

are found in close association with barnacles (Burger et al., 1980), and
certainly among specimens of Dryomyzidae, this feeding habit is unique.

Discussion.—We have noted two types of variation that are apparently

significant at the generic level, especially with regard to setae: sexual di-

morphism and clinal variation. Males, as compared with topotypic females,

are generally more setose (the setae are longer and apparently more nu-

merous), particularly the setae on the legs and abdomen. In addition, the

front femur of male specimens is more swollen (best seen by comparing
with the femora of the middle and hind legs). Clinal variation in setae seems
to follow a latitudinal course and occurs in both sexes. Specimens from

nothern latitudes appear to be more "hairy.'' Males and females from Alas-

ka, for example, are decidedly more "hairy" in appearance than those from

farther south (Oregon and California) (this condition has also been noted in

Syrphidae, F. C. Thompson, personal communication).

Key to Species of Oedoparena

- Frons more thinly tomentose, grayish brown; 3rd antennal segment

subcircular in profile, lacking anterodorsal angulation; mesonotum
grayish brown, usually with some lighter gray areas; 1 long stigmatal

seta; propleuron with numerous long, slender setae; pteropleuron

with 3-4 anterodorsal setae; scutellum pointed posteriorly, with 3,

sometimes 4 pairs of lateral bristles; 4th tarsomere longer than wide

O. glaiica (Coquillett)

- Frons appearing velvety, densely tomentose, black; 3rd antennal

segment with dorsum nearly flat, forming acute angle with anterior

surface; mesonotum uniformly and almost entirely dark, blackish

brown except for extreme anterior margin, humeral callus, and no-

topleuron; 3^ long, slender stigmatal setae; propleuron and ptero-
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Figs. 1-2. Heads, lateral view. I, Oedoporena glaucci. 2, O. nigrifrons.

pleuron bare; scutellum rounded posteriorly, with 2 pairs of lateral

bristles; 4th tarsomere as wide as long .... O. nigrifrons, new species

Oedoparena glaiica (Coquillett)

Figs. 1, 3, 5, 7

Oedoparea glauca Coquillett, 1900: 458; Hine, 1904: 92 (species list, Dip-

tera of British Columbia); Cresson, 1920: 31 (review).

Heterocheila glauca: Aldrich, 1905: 578 (new combination, catalog).

Heteromyza glauca: Melander, 1920: 309 (new combination, review); Saun-

ders, 1928: 552 (species list).

Oedoparena glauca: Curran, 1934: 382 (new combination, figures of head

and wing); Steyskal, 1958: 141 (review, figures of male terminalia, lecto-

type designation); Steyskal, 1965: 681 (catalog).

Description.—Moderately large flies, length 5.03-9.24 mm; mostly dull

colored, gray to brownish gray; males conspicuously and densely setose,

most setae slender and pale.

Head (Fig. 1): Head height-to-length ratio averaging 1:0.76. Frons en-

tirely and moderately tomentose, grayish brown, with some tinges of black-

ish or olivaceous coloration, especially laterally; mesofrons moderately to

fairly densely setose, becoming more densely so anteriorly; ocellar triangle
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Figs. 3-4. Male terminalia, lateral view. 3, Oedoparena gUmca. 4. O. nigrifrons. Figs. 5-

6. Female terminalia, dorsal view. 5, O. glcmca. 6, O. nigrifrons.
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Fig. 7. Distribution of Oedoparena glauca and O. nigrifrons.

1
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with anterior angle extending beyond level of anterior fronto-orbital bristle;

ocellar bristles proclinate, divergent, inserted midway between posterior

and anterior ocellus on each side; numerous smaller setae on area between
ocelli; postvertical bristles parallel, inserted below vertex of head, distance

between posterior ocelli and postvertical bristles greater than that between
posterior ocelli and anterior ocellus; fronto-orbital bristles 2, anterolatero-

clinate; fronto-orbits with numerous additional smaller setae; outer pair of

vertical bristles usually lacking. Antennal segments mostly unicolorous,

blackish; 3rd segment circular in profile, lacking anterodorsal angulation;

arista bare, shiny basally, stylelike. Face mostly gray to whitish gray; mid-

facies lacking setae, sparsely tomentose; parafacies setose, densely so to-

ward oral margin; oral margin with anteroventral margin deeply and widely

emarginate; clypeus well developed, bandlike, protruding through emargi-

nation at anterodorsal angle. Eye height-to-width ratio averaging 1:0.88,

oriented at slightly posterodorsal angle to plane of body. Gena high, eye-to-

cheek ratio averaging 1:0.66.

Thorax: Mesonotum mostly blackish brown to olivaceous brown, with

humeral callus distinctly gray to whitish gray and frequently 2 spots grayish

at level of transverse suture; scutellum triangular, pointed posteriorly; 3

pairs of lateral setae. Notopleuron mostly gray, concolorous with pleural

areas; propleuron with numerous setae; 1, rarely 2, large stigmatal bristles

(if 2 persent on one side, usually 1 on other side); pteropleuron with 3-6

setae toward anteromedial margin, otherwise bare; both mesopleuron and

sternopleuron uniformly and densely setose, lacking any larger setae. Legs

with femur and tibia nearly concolorous with pleural area, with more brown-

ish coloration dorsally; front femur more turgid than that of middle and hind

legs; tarsi brown to grayish brown, 4th tarsomere of each leg conspicuously

longer than wide. Wing mostly lightly infuscate; 1st costal section slightly

depressed; pterostigma appearing more yellowish than remainder of wing,

microtrichiae denser and shorter; vein CUA2 conspicuously arched; vein

CuA, distad of crossvein dm-cu slightly arched.

Abdomen: Terga uniformly gray to bluish gray, sometimes with some
lateral slightly brownish areas; male (Fig. 3) with terga 1-5, 8 (?) exposed,

6th and 7th terga slender bands (7th sometimes not evident) not generally

exposed, 8th tergum plus sterna of 7th segment fused, 6th sternum free,

bandlike; surstylus subrectangular; ventromedial process not exposed in

lateral view, concealed by surstylus; epandrium broader ventrally; aedeagus

angulate, posterior surface conspicuously setulose along margin. Female

terminalia (Fig. 5) with cerci twice as long as wide, apical 1-3 setae about

as long as cerci, epiproct rounded posteriorly, bearing 2 long setae that are

longer than cerci.

Type material.—Lectotype 6 (designated by Steyskal, 1958) is labeled:

"Metlakahtia 6[Jun]-4-[18]99 Alaska [handwritten]/Harriman Expedition
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[18)99 T. Kincaid, Collector/Paratype No 5254 USNM [number handwrit-

ten. red|/LECTOTYPE Oedoparea glauca Coq. by G. Steyskal 1958 [hand-

written, red).'" Paralectotypes are as follows: Alaska: Metlakahtla, 4 Jun

1899. T. Kincaid (4 J, 4 9; USNM); Farragut Bay, 5 Jun 1899, T. Kincaid

(1 6, 1 9; USNM). The lectotype is pinned directly, is in fairly good con-

dition (fairly "dirty'"; the abdomen has been removed, dissected, and is in

an attached plastic microvial), and is deposited in the National Museum of

Natural History, Smithsonian Institution, USNM type no. 5254. These spec-

imens are labeled as paratypes or as the type, but from evidence on Co-

quillett's original description they are syntypes, thus making Steyskal's lec-

totype designation valid.

Other specimens examined.—CANADA. British Columbia: Bowen Is-

land, Howe Sound, 21 May 1973, J. R. Vockeroth (2 9; CNC); Horseshoe

Bay, 9 Apr 1957, M. T. James (1 d , 4 9; WSU); Kitimat, 20 Jun 1973, J.

R. Vockeroth (1 6,2 9 ; CNC); Lighthouse Park (W. Vancouver), 10 Apr

1973, J. R. Vockeroth (1 d, 1 9; CNC); Newcastle, 24 May 1927 (2 cJ, 1

9; CNC); Point Grey (Vancouver), 31 Mar-13 Apr 1973, J. R. Vockeroth

(45 c?, 29 9; CNC); Port Renfrew, 22 Jun 1901, J. S. Hine(l 6,1 9; CMC,
USNM); Prince Rupert, 3 Jul 1924, E. R. Buckell {46,2 9; CNC); Royal

Oaks, 4 May 1917, R. C. Treherne (1 9; CNC); Sombrio Beach (W. Van-

couver Island), 8 May 1966, D. Evans (1 9; CNC); Spanish Banks (Van-

couver), 21 Apr 1957, R. E. Leech (1 9; CNC); Stanley Park (Vancouver),

8 Apr 1973, J. R. Vockeroth (23 d, 23 9; CNC); Vancouver, 3 May 1927,

11 Apr 1903 (4 6; CNC); Victoria, 19 Mar 1912, W. B. Anderson, 16 May
1919, R. N. V. (2 d, 2 9; CNC). UNITED STATES. Alaska: Auke Bay,

16 Jul 1952, W. C. P., 6 Sep 1952, G. M. P., 4 May 1974, R. J. Ellis (1 6,

3 9; USNM, WSU); Farragut Bay 5 Jun 1899, T. Kincaid (1 6, 1 9;

USNM); Kukak Bay, 10 Jul 1953, W. C. F. (4 d, 4 9; WSU); Metlakahtla,

6 Jul 1899, T. Kincaid (3 c5, 2 9; USNM); Port Althorp, 5 Jun 1921, J. M.
Aldrich (16; USNM); Unalaska, Aleutian Islands, June, F. E. Blaisdell

(5 (5, 1 9; CAS, WSU). California: Del Norte Co., Smith River, 8-17 Jul

1930, 23-25 Jul 1932, J. M. Aidrich(14 6,49; USNM); Marin Co., Willow

Camp, 10 Apr 1921, E. C. Van Dyke (1 6, 1 9; CAS); San Luis Obispo

Co., Shell Beach, 24 Jun 1948, W. W. Wirth(l 9; USNM); San Mateo Co.,

Pescadero, 3 Jan 1948, W. W. Wirth, 6 Jan 1968, J. D. Birchim (2 6 , \ 9;

CAS, USNM); Sonoma Co., Bodega Bay, 16 Apr 1965, J. D. Birchim (3

9; CAS), Shell Beach, 27 Jun-1 Aug 1968, M. F. Knudsen {\0 6 , CAS).
Oregon: Clatsop Co., Cannon Beach, 18 Mar 1956 and 3-5 Apr 1973, J. D.

Lattin, N. E. Woodley (24 d, 6 9; OSU, WSU); Lincoln Co., Boiler Bay,

9 Mar-18 May 1930, J. Wilcox (18 c^, 9 9; OSU); Cape Perpetua, 29 Mar
1975, W. N. Mathis (11 6,9 9 ; WNM), Depoe Bay, 1 mi N, 24 Jun 1956,

J. D. Lattin (1 6, 1 9; OSU); Newport, 4 May 1963, Toby Schuh {\ 6\
WSU); Waldport, 5 Jun 1925, E. P. Van Duzee (14 d, 8 9; CAS, WSU);
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Yaquina Head, 15 April 1956, J. D. Lattin (1 d, 1 9; OSU). Washington:

Pacific Co., Ilwaco, 9 Apr-16 May 1918-1925, A. L. Melander, A. Spuler

(37 c?, 22 9; USNM, WSU): Seaview, 1 Jul 1925, A. Spuler (1 9; WSU)
San Juan Co., Friday Harbor, 4 Jun 1906, J. M. Aldrich (Id, USNM)
Skagit Co., Larrabee State Park, 8 Apr 1957, M. T. James (13 d, 7 9

WSU); Thurston Co., Olympia, 19 Mar 1894 (19, WSU).
Geographic Distribution (Fig. 7).—West coast of North America between

34° and 57° north latitude.

Remarks.

—

Oedoparena glauca was originally described in the genus

Oedoparea Loew, family Sciomyzidae (Coquillett, 1900). Later the specific

epithet was combined with Heterochila Rondani (Aldrich, 1905) and Het-

eromyza Fallen (Melander, 1920). In addition to the family Sciomyzidae,

this species has been placed in the family Helomyzidae ( = Heleomyzidae)
(Saunders, 1928).

Oedoparena nigrifrons Mathis and Steyskal, New Species

Figs. 2, 4, 6-7

Description.—As in description of O. glauca except as follows: Length

5.67-8.12 mm; mostly dull colored, grayish brown to blackish brown dor-

sally, pleural areas mostly gray; conspicuously setose, especially in males.

Head (Fig. 2): Head height-to-length ratio averaging 1:0.97. Frons en-

tirely and densely tomentose, appearing velvety, blackish; thinly setose,

becoming more numerous toward anterior margin; outer vertical bristle

usually present, although reduced, shorter and more slender than inner ver-

tical bristle. Third antennal segment nearly round, but with dorsoapical

portion angulate. Face and gena nearly concolorous, whitish gray to gray;

velvety black vestiture and coloration of frons extending posteriorly around

anterior margin of eye. Eye height-to-width ratio averaging 1:0.92. Gena
high, eye-to-cheek ratio averaging 1:0.53.

Thorax: Mesonotum mostly dark to blackish brown, unicolorous except

for humeral callus and notopleuron, the latter concolorous with pleural

areas, grayish. Scutellum triangular, but more bluntly rounded posteriorly;

with 2 pairs of lateral bristles. Usually with distinct humeral and anterior

notopleural bristles evident, although weaker than posterior notopleural

bristles; propleuron bare, but with 3-4 stigmatal bristles; pteropleuron en-

tirely bare. Leg with 4th tarsomere as wide as long; apical tarsi becoming
browner. Wing with conformation of costal margin even, lacking depression

in first costal section; vein CuA.^ nearly straight, very slightly arched; vein

CuA, distad of crossvein dm-cu nearly straight.

Abdomen: Surstylus of male terminalia (Fig. 4) narrowed distally, be-

coming fingerlike; ventromedial process exposed in lateral view, acutely

pointed distally; epandrium little broader ventrally than dorsally; aedeagus

not as conspicuously setose along posterior margins. Female terminalia (Fig.
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6) with cerci 3x longer than wide, apical longer setae less than V2 length of

cerci; epiproct conspicuously pointed posteriorly, with 2 longer setae, al-

though neither longer than cerci.

Type material.—Holotype 6 , allotype, and nine paratypes (3 d, 6 9) are

labeled: "Ilwaco WASH [Pacific Co.] 28 June [19]25 ALMelander/ALMe-

lander Collection 1961." Other paratypes are as follows: Oregon: Clatsop

Co., Cannon Beach (intertidal zone, rock crevices), 18 Mar 1956, J. D.

Lattin (1 d, 3 9; OSU); Lincoln Co., Cape Perpetua, 29 Mar 1975, W. N.

Mathis (3 c?, 9 9 ; WNM), Waldport, 5 Jun 1925, E. P. Van Duzee (2 9;

CAS). Washington: Pacific Co., Ilwaco, 9 Apr-12 Jul 1918-1925 A. L. Me-

lander and A. Spuler (4 c? , 17 9 ; USNM, WSU), Seaview, 28 Jun 1925, A.

Spuler (4 (5 , 2 9 ; USNM, WSU). The holotype specimen is pinned directly,

is in good condition, and is deposited in the U.S. National Museum of

Natural History, Smithsonian Institution, USNM type no. 76446.

Geographic distribution (Fig. 7).—West coast of the United States be-

tween 42° and 48° north latitude.

Etymology.—The specific epithet nigrifrons alludes to the blackish frons

in specimens of this species.
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Abstract.—Oedoparena f^lauca (Coquillett), a common coastal dryomy-

zid fly occurring from Central California to Alaska in the Nearctic Region,

is the first known dipterous predator of intertidal barnacles. Adults occur

on or adjacent to barnacle beds and mate there. Eggs are deposited on the

operculum of barnacle prey and larvae consume several prey during devel-

opment. Pupariation occurs in an empty barnacle test. Adults emerge during

a morning low tide. The habits of adult flies and the life history of O. glaiica

are discussed; illustrations and a description of the second- and third-instar

larva in given, and food habits are compared with related Sciomyzoidea.

In 1966, fly pupae were discovered by M. F. Knudsen and J. F. Burger

in empty tests of the intertidal acorn barnacle, Balaniis gkindiila Darwin,

on the central California coast (Sonoma County). Subsequently, larvae were

observed inside the tests of living barnacles. Tests containing puparia were
returned to the laboratory and one adult fly emerged within 24 hr. This slate

gray and brown fly was identified as Oedoparena glaucu (Coquillett). Be-

cause this was the first record of a dipterous predator of barnacles, we
studied its biology and life history. Schlinger (1975: 442-443) briefly sum-
marized O. glauca habits.

Oedoparena glauca is a moderately large fly, about 5-9 mm long, inhab-

iting that part of the intertidal zone colonized by the Endocladia-Balanus
community. Endocladia muricata (Postels and Ruprecht) J. G. Agardh, 1847

is a red alga abundant in the upper tidal zone of California, especially where
wave action is moderate. Balanus glandula is a rather small barnacle of

diverse habits and usually is found in the middle or upper intertidal levels

' Scientific Contribution Number 1032 from the New Hampshire Agricultural Experiment
Station.
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on protected and exposed coasts, in relatively stagnant bays and on pro-

tected piles (Ricketts et al., 1968). Although these species can exist rather

high in the intertidal belt, Glynn (1965) found that at the center of the En-

docladia-Balanus community, barnacles were submerged 27% of the time

during a six month period, or about 45 hr per week. In the present study

area, Balanus was most abundant in the middle of the association and less

abundant at higher and lower levels.

Although much taxonomic work has been done on marine insects, the

biology of many species remains poorly known, except in western Europe.

Intertidal insects have been little studied on the west coast of North Amer-
ica.

There are only two reports of Diptera associated with barnacles, both

from Europe. Rouboud (1903) found dipterous larvae among Balanus hal-

anoides Darwin scraped from rocks near The Hague, Netherlands and near

le Croisic, France, in Lower Loire Province. He believed them to be a

species of Aphrosylus (Dolichopodidae). However, since these larvae were
not reared, the determination could not be confirmed.

Mercier (1921) described the larvae of Limnophora aestimm Villenueve

and stated that he frequently found the larvae living within barnacles. He
believed the larvae were predaceous and fed on barnacles, but he did not

rear larvae to adults.

The taxonomic status of Oedoparena glauca is discussed by Mathis and

Steyskal (1980) in their revision of the genus Oedoparena.

Very little has been published about the habits of flies in the subfamily

Dryomyzinae. Hennig (1968) mentioned an 1883 report by Brauer that Neii-

roctena i=D/yomyza) anilis Fallen larvae lived in fungi and that Portschin

sky, in a 1910 report, found them in human excrement. Because these re-

ports are so sketchy and larvae were not reared to adults, their accuracy

cannot be verified. Hennig (1968) stated that the adults of N. anilis were

attracted to the stinkhorn fungus. Phallus (=Itliyphallus) impudicus (L.).

Recent unpublished data of B. A. Foote, Kent State University, revealed

that D. anilis and Dryomyza simplex Loew developed on dead animal mat-

ter, but not on decaying plant matter (see discussion).

The Study Area

Field studies were conducted at Shell Beach in Sonoma Coast State Park,

Sonoma County California (Fig. 1). This area is protected from full wave
impact by rock outcroppings forming islands or "chimneys'" that dissipate

part of the wave energy. This shore type is classified as "protected outer

coast" by Ricketts et al. (1968). Two sites were selected for observation

within the study area. The first was a rock 2.4 m high and 7.6 m in circum-

ference (Fig. 2). The shoreward side was exposed to sun until early after-

noon. The seaward side was sheltered by another large rock next to it and
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Fig. I. View of Shell Beach, Sonoma County, California, showing marginal outcroppings

of rock. Fig. 2. View of the first study area.
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rarely exposed to the sun, remaining moist even on the hottest days. The
second site was part of the seaward side of a rock receiving sunHght in the

morning and all afternoon. This site also was more directly exposed to wave
action. Both sites had many thousands of barnacles available for study.

Materials and Methods

Oedoparena glauca is a reluctant but capable flier and easily disturbed

by rapid movement. However, flies were observed by approaching them
slowly. Collections were made with an aspirator, since nets were rapidly

destroyed by the sharp-edged barnacle beds. Barnacle samples were col-

lected by chipping rock surfaces with a screwdriver and hammer.

Laboratory studies were conducted at the Bodega Bay Marine Laboratory

of the University of California. Barnacles were maintained in a wooden
aquarium with two glass sides and a plastic top. Sea water (14-17°C) was

channelled continuously through the tank at 5 mm depth. This prevented

continuous immersion of animals in the tank. Barnacles were placed in

finger bowls and immersed in running sea water for several hours each day.

Emerging adult flies were held in half-pint and gallon ice cream cartons with

nylon screen tops and provided water and sucrose.

Rock chips containing barnacles were placed in finger bowls and im-

mersed in fresh sea water to observe habits of O. glauca larvae. Barnacles

opened within a few minutes and larvae were observed in situ with a dis-

secting stereoscopic microscope. Some barnacles were reluctant to open

but could be stimulated to open by directing a jet of water on the operculum

with a serological pipet.

Flies used for ovarian development studies were obtained from field col-

lected pupae. Pupae were obtained by examining the study area for empty

barnacle tests. Forceps were used to break some of the plates from the side

of the test, revealing fly pupae inside. Pupae could be removed from the test

by gentle pressure with forceps. F^ipae were placed on damp cotton plugs

in 14-dram vials fitted with nylon screen tops. Vials were stored in test tube

racks immersed in the aquarium discussed above.

Vials were examined daily to record emergence dates for each fly. After

a fly emerged, a cube of sucrose was placed on top of the nylon mesh top.

No protein food was provided for any flies, and the only water available

was that in the moist pad inside the vial.

At various times after emergence, unmated flies were killed in physiolog-

ical saline and dissected. The reproductive organs were examined with a

stereoscopic and compound microscope to assess egg development in the

ovarioles and to determine if male testes contained active sperm. After

dissection, reproductive organs were removed to a clear drop of saline for

further study. Both wild-caught males and females were dissected to study
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the reproductive organs and the digestive system. Some were examined

immediately; others were stored for several weeks of -20°C and -50°C.

Results

Adult activity.—Adults of O. ghiuca are conspicuous members of the

intertidal zone in central California, especially when they walk across bar-

nacle-encrusted rocks. When disturbed, they fly only a short distance, rarely

more than 1 m and again land on barnacle beds. Adult feeding was not

observed .n the field but the guts of several field-collected adults dissected

in the laboratory contained diatoms.

Ovarian development in females.—All reared females dissected had eggs

wholly or partially developed. Since all reared females were provided only

sucrose and water, this established that O. glauca females studied were

autogenous in the first gonotrophic cycle. Eggs of nulliparous reared females

were fully developed (1.8 mm long) by six days posteclosion.

Based on previous results with other Diptera (e.g. Anderson, 1964; De-

tinova, 1962), females that had dark, yellow-colored debris present in the

ovarian pedicels were judged to be parous. All wild-caught females were

judged to be parous when collected. Laboratory-reared females known to

be nulliparous had ovarian pedicels with very little or no yellow material in

them. No experiments were performed to establish the relationship between

amount of yellow-colored follicular debris and degree of parousness.

Mating and oviposition.—Mating activity of O. glauca was observed in

the field from 16 May to 1 August 1968. Coupled pairs were observed in-

frequently. Of 127 flies collected during the observation period, 109 (85%)

were males; 18 (15%) were females. Individual males did not seem to be

actively seeking females but remained stationary until disturbed. If another

fly entered the area, a male would try to mount the ititruder, regardless of

sex or species, but quickly rejected the visitor if not of the opposite sex and

not conspecific.

If a female landed on the barnacle bed, a male, if present in the area,

would follow her across the bed. Males always followed and mounted fe-

males from behind. Coupling was not always successful on the first attempt

but usually was accomplished on the second or third attempt. After cou-

pling, the female, with the male above her, continued moving across the

barnacle bed.

Adults remained coupled for about 15 min, if undisturbed. After uncou-

pling, the male remained on the female while she commenced searching

behavior, walking across the barnacle bed. When she encountered a suitable

barnacle, she passed beyond it, curving her abdomen ventrally while back-

ing into the opercular opening and depositing an egg. The female then moved
to another barnacle.

During the oviposition process, the accompanying male repeatedly at-
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Fig. 3. Opening of a Balanus glanduUi barnacle with eggs oi Oedoparenu i^louca attached.

Eggs approximately 1.8 mm long.

tempted coupling. If coupling attempts were successful, searching and ovi-

position by the female ceased for about 15 min until copulation was com-

pleted and oviposition behavior by the female resumed. This sequence

would be repeated several times, but, if interrupted, the female would fly

away alone. Frequently, single males competed for an occupied female and

females often escaped as males fought for her possession.

Copulating pairs were collected in the field and placed in vials contain-

ing rock chips covered with barnacles. Flies copulated in the vials but ovi-

position was not observed directly. After six days, eggs were found on the
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scutes of three B. glandula on separate rock chips. Eggs hatched in 48 hr

and first-instar larvae invaded the barnacle. Not all ovipositing females were

accompanied by males, but males, once stationed on the female, usually

remained there during the entire oviposition period.

In the laboratory, O. glauca deposited eggs only on B. glandula, never

on a smaller barnacle, Chthamolus fissus Darwin. Eggs usually were placed

on the inner surface of the barnacle test or on the turga and scuta (Fig. 3).

The eggs bear a pair of flanges extending from each side that may help

secure the eggs in the cracks of the barnacle test. They also may be part of

the egg's plastron system, for although the surface features of the egg were

not examined in this study, we assume the egg has a plastron structure,

since it is submerged by sea water during part of the tidal cycle. Hinton

(1960) has found that the eggs of most dipterans studied have a plastron

structure, allowing them to obtain oxygen during submersion.

Each ovary of the female contains 18 ovarioles, so potentially 36 eggs

could be produced per ovarian cycle, however no observed female deposited

that many eggs.

Prey selection and entry of larvae.—Although O. glauca females pref-

erentially selected B. glandula for oviposition in nature, small larvae ob-

served in the laboratory would invade Chthamalus fissus, suggesting that

first-instar larvae were able to move from B. glandula to C. fissus or that

ovipositing females were more selective in natural habitats. No first-instar

larvae were observed outside barnacles in the field.

It is likely that hatching of eggs is related to tidal cycles, probably oc-

curring at any multiple of 12 hr from the time of oviposition. Submerged

larvae were unable to survive outside a barnacle because they are buoyant

and easily swept away by tidal flow. Eggs hatch during a low tide period

and first-instar larvae enter a barnacle before high tide returns. Since bar-

nacles often were not tightly closed, even at low tide, first-instars had no

difficulty entering the prey between the opening of the turga and scuta of

the operculum.

To determine if there was a correlation between the size of O. glauca

larvae and their prey, rock chips were maintained in the laboratory and

barnacles containing larvae were dissected after measuring the longitudinal

opening. The fly larva was then removed and fixed for measurement. Size

of the fly larva was highly correlated with barnacle opening size (P = <0.01,

Fig. 4). Balanus glandula openings varied from 2.1 to 4.55 mm and

contained O. glauca larvae 3.2-9.8 mm long; Chthamalus fissus openings

were 1.05-2.45 mm wide and contained larvae 1.7-5.6 mm long.

Smaller larvae were found in both B. glandula and C. fissus and in a wider

size range of barnacles than were longer larvae, implying that as a larva

grew, it required progressively larger prey. Since B. glandula is larger at



368 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

Fig. 5. Third-instar larva of Oedoparena glaucci protruding from a barnacle prey.

maturity than C. fissus, larger larvae usually occurred in B. glandida, pref-

erentially selecting them for invasion.

Larvae were observed searching for new prey in laboratory aquaria. A
larva moved slowly until it encountered a barnacle operculum; then the

mouthparts were moved rapidly in a hoeing motion. If the larva encountered

a small opening in the prey's operculum, the mouthparts were lodged in the

opening to anchor the larva to the operculum. Once anchored, larvae re-

mained inactive for up to 24 hr. In the field, larvae probably complete entry

when the tide returns. In the laboratory, barnacles opened as soon as im-

mersed in sea water, allowing O. glauca larvae to complete entry. Larvae
not securely anchored to the barnacle were easily washed off by immersion
in sea water. In the laboratory, all larvae had entered a prey within 24 hr.

In nature, third-instar larvae often were observed wandering over the

barnacle beds. Except for newly-hatched larvae, no first- or second-instar

larvae were observed outside a barnacle prey. Many wandering larvae were
observed executing the same searching behavior discussed above, securing

themselves to a barnacle operculum with the mouthhooks. Possibly the

greater food requirements of larger larvae forces them to seek fresh prey

more frequently. Usually, only one larva was present per barnacle; only

rarely were two larvae present in a single prey.
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Recently hatched larvae could not be reared to the pupal stage in the

laboratory because barnacles could not be kept alive for the extended pe-

riods necessary for larval development. Larval development is slow, re-

quiring several months, possibly because of the relatively low temperature

in the surrounding environment.

Distribution of O. i^lauca larvae in barnacle beds.—A vertical transect

was made through one of the study sites to determine if larvae were equally

distributed throughout the barnacle beds. Three sites were sampled, one

each in the upper, middle, and lower portions of the barnacle bed. All

barnacles in a 5 cm^ area at each site were examined. Larval density was

greater in the lower and middle portions of the bed, but since smaller bar-

nacles were concentrated in the upper portions of the bed, larval density

probably is related to barnacle size rather than other factors.

Oedoparena glauca larvae were found in 11.0-12.5% of barnacles ex-

amined in the middle and lower portions of the bed, but only in 5.09f of

those in the upper bed.

Effects of O. glauca on their prey.—Observations were made on the

effects of O. glauca larvae on individual barnacles. When barnacles were

submerged in laboratory aquaria, they opened the turga and scuta rapidly,

extended the cerrci and commenced sweeping. Prey barnacles opened as

rapidly as non-infested individuals, but the cerrci were not extended and

the posterior spiracles of the larva protruded through the opening (Fig. 5),

preventing extension of the cerrci. The cerrci were pushed to one side and

remained immobile, even when the infesting larva was small and the prey

quite large.

Occlusion of the opening prevented the barnacle from feeding and prob-

ably contributed to weakening and eventual death of the prey. Cerrci were

unable to function even when larvae were removed, indicating that O. glau-

ca may sever the nerve connectives or muscles operating the cerrci.

Tissues of the basal portion of a prey barnacle were extensively damaged

and apparently larvae feed on this part of the barnacle first, possibly to

incapacitate the prey. The operculum remained functional during the larval

feeding period and muscles operating this structure may not be consumed.

This would allow periodic flushing of the prey and also would allow the

larva to leave the host after completion of feeding. Ultimately, however,

most of the barnacle tissues are consumed. Occasionally, larvae were found

in barnacles whose opercula did not open when immersed in fresh sea water.

Natural enemies of O. glauca larvae.—Several potential predators of O.

glauca larvae are associated with the Balanus-Endocladia community. Pre-

sumably larvae are protected from predators while in the barnacle and were

attacked only when moving from one prey to another. Once, a staphylinid

beetle was observed feeding on an O. glauca larva, and sluggish larvae may
be vulnerable to such active predators. Pupae, however, usually are wedged



370 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

6

7

Figs. 6-7. Oedoparena gUiuca, second-instar larva. 6, Dorsal view with enlargement of
spinules. 7, lateral view.
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in the tests of their prey and thus may be relatively protected from preda-

tion.

Description of the second- and third-instar larva of O. glauca.—Second-

Instar Larva (Figs. 6-9): Length: 4.5-6.0 mm, greatest width 1.4 mm (not

including lateral protuberances). Integument yellowish white, semi-trans-

parent. Body elongate, flattened dorsoventrally, narrower anteriorly and

posteriorly (Fig. 6); anterior end tapered but rounded apically; posterior end

broadly rounded posteriorly and bearing conspicuous fleshy protuberances

laterally and posteriorly (Figs. 6, 7). Abdominal segments bearing 2 pairs of

large, pointed fleshy protuberances laterally and ventrolaterally, the lateral

pair about twice as large as ventrolateral ones (Fig. 7), very small on 1st

abdominal segment, largest on 3rd through 5th abdominal segments. Seg-

ment I with minute spinule ridges present only on posterior Vi of segment.

Paired anterior spiracles (Fig. 8) light brown, distinctly bilobed, with 7 pa-

pillae on each lobe, projecting from anterolateral margin of segment II.

Segments II and III uniformly covered with spinule ridges, individual spi-

nules rounded on dorsal surface, elongate and acutely pointed on ventral

surface (Fig. 6); spinule ridges on segments IV to X in 3 transverse rows

dorsally, interrupted by 2 intersegmental furrows; lateral and ventrolateral

protuberances and ventral surfaces of these segments uniformly covered

with spinule ridges, configuration similar to that on segments II and III.

Segment XI bearing 3 pairs of large, rounded fleshy tubercles laterally and

1 pair of pointed tubercles posteriorly between posterior spiracles; anal

lobes large, rounded. Posterior spiracles elongate, borne on fleshy protu-

berances posteriorly, separated by 2-3 x length of spiracular tube; spirac-

ular tube black, about twice as long as broad.

Cephalopharyngeal skeleton (Fig. 9) brownish to black, 0.4 mm long.

Indentation index 55. Dorsal cornua 1.6 times length of ventral cornua,

dorsal cornua lighter anteriorly and along dorsal margin; dorsal cornua with

very narrow dorsal window. Dorsal bridge moderately developed, with a

few lightly pigmented areas present below. Accessory rods rather broad,

acutely pointed dorsoapically. Mouthhooks stout and broad, with a very

short broadly rounded hook apically and 2 small accessory teeth along the

ventral margin; posterior margin extended ventrally into a long rod articu-

lating with the ventral surface of the hypostomal sclerite. Hypostomal scler-

ite long and slender, blunt anteriorly, gradually narrowed to a point poste-

riorly where it articulates with the pharyngeal sclerite.

Third-instar larva (Figs. 10-12): Length: 6.0-9.8 mm, greatest width 1.8

mm (not including lateral protuberances). Integument yellowish white, with

dark brown pubescence present dorsally and laterally on segments II-IV

and dorsally on segments V-X (Fig. 10), pubescence uniformly covering

posterior '/6 of segments V-X, present medianly and laterally between the

intersegmental furrows and laterally only on the anterior '/3 of segments V-
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Figs. 8-9. Oedoparena glauca, second-instar larva. 8, Cephalopharyngeal skeleton, lateral

view. 9, Anterior spiracle.

X. Lateral abdominal protuberances about V2, longer than ventrolateral pair.

Spinule ridges conspicuous on segment I dorsally and ventrally and all of

segments I-IV and IX-XI, less distinct on segments V-VIII and obscured

by brown pubescence. Paired anterior spiracles (Fig. 11) not noticeably

bilobed as in the second-instar larva, bearing 14 distinct papillae. Posterior

spiracular tubes separated by a distance about equal to their length.

Cephalopharyngeal skeleton (Fig. 12) black, 0.5 mm long. Dorsal cornua
1.8x length of ventral cornua. Mouthhooks with 1 accessory tooth along

the ventral margin. Otherwise third-instar larva similar to that of the second-

instar.

Known larvae of Dryomyza differ from Oedoparena in lacking lateral

fleshy protuberances; mouthhooks more slender; integumental spinules

more slender and elongate, less densely packed and not distributed in well-

defined rows dorsally; anal segment with more widely spaced lateral pro-

tuberances; and spiracles not borne on elongate spiracular tubes.

Pupation and adult emergence.—Mature O. i^lauca larvae commenced
prepupation activity by wandering over the barnacle bed adjacent to its last

prey. Larvae probed each barnacle encountered with their mouthparts. Liv-

ing barnacles were rejected, but empty tests were examined for a longer

time. When a favorable site was found, the larva entered the test.
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Fig. 10. Oedoparena f;luuca, third-instar larva, dorsal
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Figs. 11-12. Oedoparena glauca, third-instar larva. 11, Anterior spiracle. 12, Cephalo-

pharyngeal skeleton, lateral view.

Larvae in empty tests oriented themselves with the anterior end facing

out, presumably to facilitate adult emergence. Orientation prior to pupation

is a lengthy process. One larva observed in the laboratory required three

days to complete orientation. Subsequently, pupation occurs and the larval

cuticle becomes progressively darker, eventually becoming dark red-brown.

Pupae always occurred in empty barnacle tests, most commonly high

in the Balanus-Endocladia community. Pupae usually were in the bottom

of the tests and were so tightly wedged into a corner that the test had to be

broken to remove them.

Length of the pupal period may be rather long. Fifty pupae from the Shell

Beach site were observed in the laboratory from the date of collection (2

July) until 30 July. Twenty-two adults emerged during this 28 day period,

indicating that the pupal period may be at least 28 days and possibly longer.

Recently eclosed adults were observed most commonly in the morning
and adult activity was especially high on days when tides were very low.

Newly emerged adults usually rested on barnacles and spread their wings
during the hardening process. Teneral flies were always much lighter colored

than older ones and thus easily observed.
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Discussion

Several intriguing questions remain to be answered about the biology and

life history of this interesting fly. There are many rather unique problems

to be overcome for the fly to successfully exploit the intertidal barnacle

niche. Since barnacles live in a constantly changing environment, with daily

tidal fluctuations, O. glaiica must synchronize its activities to coincide with

tidal cycles. Adults can only oviposit when tidal conditions permit. Larvae

can migrate from prey to prey only when securely anchored to a barnacle

to prevent being washed away by the returning tide. Adults can emerge only

when the tide is low. Since adult emergence appears to be synchronized on

mornings of very low tides, there may be some physiological rhythm op-

erating to control time of emergence.

Since relatively few insects have successfully exploited the marine envi-

ronment, O. glaiica utilizes an ecological niche not occupied by any other

known insect. The physiology of the larvae presumably is adapted to the

demands of the marine environment.

Behaviorally, the larvae have adapted to the tidal flow by anchoring them-

selves to a barnacle prey during submergence, utilizing the effect of sub-

mersion on the barnacle to enter the host during its normal feeding time.

Pupae are resistant to tidal flow since they are securely anchored to the

base of the empty barnacle test. These adaptations indicate strong selection

for living in the intertidal zone of the marine environment.

Since glauca is one of only two species known in the genus Oedoparena

and these are the only known North American dryomyzids with a strictly

coastal distribution, we suggest that their food habits are unique. Related

flies whose food habits are known, i.e. Helcomyzinae, other Dryomyzidae,

Coelopidae etc. feed in wrack beds on beaches or on decaying animal mat-

ter.

Habits of North American species of Dryomyza have not been published

and apparently are little-studied, however, B. A. Foote, Kent State Uni-

versity, kindly furnished unpublished rearing records for Dryomyza anilis

Fallen and D. simplex Loew presented here.

Three females and two males ofD. anilis were caged with fresh hamburger

meat (ground beef) in May 1973. On June 6, 8-10 first- and second-instar

larvae were crawling over the surface of the decaying meat. Eggs also were

present on the surface of the meat. The eggs were white and possessed

broad lateral flanges, similar to those of O. glauca. In September 1973, a

female deposited 41 eggs within 5 hr on peat moss near fresh hamburger.

Eggs hatched in 36-48 hr and the first larval stadium lasted about 24 hr.

After four days, most larvae were in the third instar and two each were

transferred to dead earthworms, dead crane flies (Tipula trivittata), dead

polygyrid snails, a dead milkweed caterpillar, a dead Arion slug, rotting
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agaric mushroom and rotting grass. Larvae appeared to feed on everything

except the grass. Pupation occurred on all the above substances except

grass and adults emerged over 14-30 days following pupation. Additional

observations on larvae of D. anilis revealed that they failed to survive to

maturity on decaying pumpkin flesh, decaying lettuce, and cow mature.

In September 1974, three apparently gravid females of D. simplex were

collected with four males and placed in jars containing fresh hamburger and

rotting caps of gill mushrooms. Within two days, four newly-molted third-

instar larvae were found on hamburger. One larva formed a puparium but

eventually died.

The above observations do not support earlier records of D. anilis living

or developing in fungi or excrement. It seems most likely that larvae of

Dryomyza species are scavengers on dead, decaying animal matter. Since

both D. anilis and D. simplex larvae developed on hamburger meat, other

species in Dryomyza may have similar habits. Egglishaw (1960) found that

larvae of Helcomyza ustulata Curtis in the Helcomyzinae fed in wrack beds

with other flies, especially Coelopidae.

Sciomyzidae are restricted to preying on the Phylum Mollusca, although

feeding habits of a few species are similar to O. glaiica. It is possible that

the feeding habits of O. glauca evolved independently within the Sciomy-

zoidea. Regardless of the origin, the unique habits of O. glauca dramatically

illustrate the striking ecological diversity within the order Diptera so thor-

oughly documented by Oldroyd (1964).

It is possible that Sciomyzoidea in other parts of the world have exploited

niches similar to O. glauca, but since the role of insects in intertidal eco-

systems is still poorly studied in most parts of the world, no other dipterous

barnacle predators have been discovered to date.
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Abstract.—Ixodes {Ixodes) galapagoensis, new species, is described from

a nymph and from adults taken in copulo on the Rice Rat, Oryzomys baud
(Allen) (Cricetidae), on Barrington ( = Santa Fe) Island, Galapagos. Oryzo-

mys is one of the two surviving endemic land mammals of the Galapagos

archipelago. No other species of the genus Ixodes are known from these

islands.

Ixodes (Ixodes) galapagoensis is described from a nymph and from an in

copulo pair of adults taken from the Rice Rat, Oryzomys bauri (Allen) (Cri-

cetidae), on Barrington ( = Santa Fe) Island, Galapagos. This tick, related to

some rare species from Mexico and Guatemala, is the only member of the

genus Ixodes known to be present in the Galapagos Archipelago. Rice rats

are the only land mammals endemic to the Galapagos, and only two species

now survive. All measurements are in millimeters.

Ixodes {Ixodes) galapagoensis Clifford and Hoogstraal, New Species

Figs. 1-14

Female holotype (Figs. 1-4).—Partially engorged, 6.0 long (excluding ca-

pitulum); 3.7 broad. Capitulum: 0.33 long (from insertion of cheliceral digits

to cornua apices), 0.38 broad. Basis capituli dorsally with porose areas large,

diffuse, indistinctly demarcated, separated by distance about equalling

From Research Project MR04 1.09. 01-0152, Naval Medical Research and Development
Command, National Naval Medical Center, Bethesda, Maryland. The opinions and assertions

contained herein are the private ones of the authors and are not to be construed as official or

as reflecting the views of the Department of the Navy or of the naval service at large.
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Figs. 1-4. Ixodes {Ixodes) galapagoensis, holotype female. 1, Capitulum, 286x. 2, Capit-

ulum, ventral view, 288x. 3, Scutum, 91 x. 4, Coxae I-IV, 130x.

breadth of each area; posterior margin between comua mildly concave;

cornua as broad, slight marginal bulges. Basis capituli ventrally with large

auriculae, knoblike, projecting posterolaterally; posterior margin broadly

rounded; transverse suture present. Palpi 0.50 long, 0.15 broad; segments

2 and 3 combined length 0.45; segment 1 with small, bluntly rounded ventral

protrusion. Hypostome missing. Scutum: 1.08 long, 0.88 broad; emargina-

tion shallow; scapulae blunt. Lateral carinae and cervical grooves lacking.

Punctations as illustrated, mostly medium sized, larger posteriorly. Setae

scattered, short. Spiracular plates subcircular; greatest diameter 0.33. Gen-
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Figs. 5-8. Ixodes (Ixodes) galapagoensis, allotype male. 5, Body, dorsal view, lOOx. 6,

Capitulum, ventral view, 234x. 7, Coxae I-IV, 182x. 8, Ventral plates, 104x.

ital and anal grooves: Obscured due to engorgement. Genital aperture:

Situated at level of coxae III. Legs size and length moderate. Coxa I internal

spur elongately angular; external spur smaller, broadly triangular; II-IV

each with external spur progressively smaller but distinct. Syncoxae areas

lacking. Trochanters lacking spurs. Tarsus I length 0.58; metatarsus I 0.30;

tarsus IV 0.53; metatarsus IV 0.38.

Male allotype (Figs. 5-8).—Length 1.58, breadth 0.85; outline oval; mar-

ginal fold narrow, irregular. Capitulum: 0.38 long (from palpal apices to
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Figs. 9-12. Ixodes (Ixodes) galapagoensis, paratype nymph. 9, Capitulum. dorsal view,

250x. 10, Capitulum, ventral view, 250x. 11, Palp, dorsal view, 500x. 12, Scutum, 200x.

posterior margin of basis), 0.25 broad. Basis capituli dorsally with lateral

margins diverging anteriad to palpal insertions; posterior margin straight:

cornua lacking. Basis capituli ventrally trilobed (as illustrated): posterior

margin irregular. Palpi short, 0.25 long, 0.14 broad: broadly rounded api-

cally: segments 2 and 3 lengths subequal. Hypostome short, 0.23 long: api-

cally blunt, mildly concave; lateral denticles large, crenulations in trans-

verse rows (as illustrated). Scutum: 1.50 long, 0.73 broad; outline as

illustrated. Lateral carinae and cervical grooves lacking. Punctations mod-
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Figs. 13-14. Ixodes (Ixodes) galapagoensis, paratype nymph. 13, Coxae I-IV, 260x. 14,

Hailer's organ, 1750x.

erately numerous, most medium sized, larger posteromedially and laterally.

Setae moderately long, scattered chiefly posteriorly and laterally. Ventral

plates: Outlines as illustrated, distinct. Setae short, rather regularly distrib-

uted on each plate. Punctations randomly distributed on each plate, mostly

shallow, several larger and deeper laterally and anteriorly on median plate.

Spiracular plates: Semicircular, greatest diameter 0.25. Genital aperture:

Situated at level of coxae III. Anal and genital grooves: As illustrated. Legs:

Coxae I internal spur elongate (apex blunted, ?damaged); external spur

short, broadly subtriangular; II to IV each only with moderate sized external

spur. Syncoxal areas lacking. Other leg segments missing.

Nymph paratype (Figs. 9-14).—Engorged, 1.90 long (excluding capitu-

lum), 1.13 broad. Capitulum: 0.35 long (from hypostome apex to cornua

apices), 0.23 broad. Basis capituli dorsally triangular, posterior margin be-

tween cornua straight; cornua peglike, projecting posterolaterally. Basis ca-

pituli ventrally with large auriculae, projecting laterally; margins constricted

posterolaterally, straight posteriorly. Palpi 0.23 long, 0.63 broad; segments

2 and 3 lengths subequal, intersegmental suture distinct. Hypostome arising

from triangular extension of basis; apex bluntly rounded (possibly slightly

damaged); dental formula 3/3 to midlength, thence 2/2 to base. Scutum: 0.55

long, 0.53 broad; posteriorly broadly rounded. Lateral carinae lacking. Cer-

vical grooves diverging, not reaching posterior margin. Punctations and se-

tae more numerous peripherally than elsewhere. Spiracular plates: Subcir-

cular, greatest diameter 0.10. Legs: Coxae I internal spur triangular,
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moderate sized, external spurs slightly smaller; II and III external spur each
distinct, triangular, internal spurs lacking (but posterointernal marginal junc-

tures angular spurlike); IV external spur smaller, triangular. Coxal setae as

illustrated. Tarsus I 0.33 long. Haller's organ anterior pit setae number 6.

Type material.— 9 (holotype) and 6 (allotype) in copula on Rice Rat,

Oryzomys bauri (Allen) (Cricetidae), Harrington ( = Santa Fe) Island (0°49'N,

90°04'W), Galapagos, 1975, D. and D. Clark (HH73,915), deposited in the

Rocky Mountain Laboratory (RML105,755). Nymph (paratype), same host,

locality, collectors, and depository, 25 February 1974 (HH73,758;
RML64,636).

Species relationships.

—

Ixodes (/.) galapagoensis superficially resembles

/. tancitahus Cooley and Kohls, 1942, /. guatamalensis Kohls, 1956, and
/. tamaulipias Kohls and Clifford, 1966, each known only from one to three

specimens from Mexico or Guatemala. The female of the new species is

easily distinguished from these species in lacking lateral carinae and cervical

grooves. Ixodes (I.) guatamalensis also lacks external spurs on coxae I and
II; these are present in /. (/.) galapagoensis. The male and nymphal stage

of few Neotropical Ixodes are known; therefore, a meaningful comparison

of/. (/.) galapagoensis and other males and nymphs cannot be presented

at this time.

Discussion.—Five of the seven oryzomine rodents once endemic in the

Galapagos have become extinct since the introduction of Rattus rattus (Da-

vid Clark, personal communication; Orr, 1966). Oryzomys bauri occurs only

on Harrington ( = Santa Fe) and Nesoryzomys narboroughi on Fernandia

Island.

Finding the male and female in copulo indicates mating occurs on the host

in the burrow-inhabiting /. (/.) galapagoensis. However, it should be sci-

entifically valuable to learn more about the biology of this species, to de-

termine whether this or other Ixodes ticks infest N. narboroughi, and to

make an extensive comparative study ofIxodes ticks parasitizing oryzomine

rodents in the Neotropical Faunal Region.

Acknowledgments

We are grateful to Dr. and Mrs. David Clark for providing this material

for study and description. We also thank Mr. Dan Corwin for providing the

scanning electron photographs.

Literature Cited

Orr, R. T. 1966. Evolutionary aspects of the mammalian fauna of the Galapagos, pp. 276-

281. In Bowman, R. I., ed. The Galapagos. (Proc. Symp. Galapagos Int. Sci. Project).

University of California, Berkeley and Los Angeles.



PROC. ENTOMOL. SOC. WASH.
82(3), 1980, pp. 384-395

A NEW TRIBE, GENUS, AND SPECIES OF COSSYPHODINE
FROM PERU (COLEOPTERA: TENEBRIONIDAE)'

Warren E. Steiner, Jr.

Department of Entomology, University of Maryland, College Park, Mary-

land 20742; Present address: % Department of Entomology, NHB 169,

Smithsonian Institution, Washington, D.C. 20560.

Abstract.—Esemephe tumi, a new genus and a new species of tenebrionid

beetle belonging to the myrmecophilous subfamily Cossyphodinae, is de-

scribed from Peru. The subfamily is recorded from the Americas for the

first time; the group is also represented by species in Africa and India. The

new species is illustrated, and biological observations are given. The new
tribe Esemephini is erected, and a key to the known tribes of the Cossy-

phodinae is provided. A discussion of the zoogeography and phylogeny of

the subfamily is presented.

The family Cossyphodidae (Wasmann, 1899) was synonymized with the

Tenebrionidae by Crowson (1955). Watt (1974) discussed the relationships

of the group and considered it a specialized subfamily of the Tenebrionidae.

He redefined the group and recognized two tribes, based on the classifica-

tion by Andreae (1961), who reviewed the genera and their distribution.

Five genera have been described from Africa and nearby Atlantic islands,

and India.

A new genus and a new species of Cossyphodinae from Peru is described

in this paper. A new tribe is recognized here, including only the new species.

This is the first report of the occurrence of these unusual myrmecophilous

beetles in the New World. The South American genus shares characters

with both of the known Old World tribes and, in addition, possesses some
unique characters of its own.

' Scientific Article No. A 2672, Contribution No. 5717 of the Maryland Agricultural Exper-

iment Station, Department of Entomology. Partially supported through USDA Cooperative

agreement No. 12-14-1001-1212, with the Beneficial Insect Introduction Laboratory, IIBIII,

Beltsville, Maryland.
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Esemephe Steiner, New Genus

Description.—Body dorsoventrally flattened, slightly less than twice as

long as wide. Head, pronotum and elytra with explanate margins which

form a continuous oval outline around body (Fig. 1). Most surfaces of body
with reticulate microsculpture and small, scalelike setae.

Head nearly semicircular in outline, with hind margin straight and hind

angles acute; dorsal surface smooth and rounded between eyes. Eyes small,

divided into dorsal and ventral components; dorsal part of eye narrow,

crescentiform; ventral part of eye extremely small, vestigial. Antennae 11

segmented, geniculate between long scape and small, oval pedicel, with

remaining segments expanding to form a flattened club with 3 large apical

segments; capable of folding into deep pockets in sides of head beneath

expanded margin (Fig. 2). Mouthparts hidden from dorsal view under ex-

panded clypeus, which is separated from expanded genal margin only by a

fine line. Labrum broadly rounded laterally, broadly emarginate at apex.

Mandibles narrow, curved, with 2 apical teeth. Mentum and maxillae plate-

like, conforming to plane of ventral surface of head. Maxillae with cardo

small, rounded; stipes larger, elliptical. Maxillary palpi 3 segmented; basal

segments small; apical segment robust, broad, conical, obliquely truncate

at apex. Mentum small, quadrate, with a rounded process on each side;

ligula very small, transverse. Labial palpi small, narrow, 3 segmented. Gular

area evenly rounded across midline; midventral suture absent.

Pronotum 2.5 x as wide as long, widest at base; anterior dorsal margin

straight, finely beaded, posterior margin nearly straight, slightly bowed an-

teriorly above scutellum; dorsal surface without longitudinal carinae; ventral

surface smoothly concave at sides, with tergosternal sutures indistinct.

Prosternal process straight in lateral view, elevated above procoxae, ex-

tending behind them by nearly the length of a coxa, with a rounded median

furrow extending to narrowly rounded apex; furrow bordered by a raised

bead, nearly parallel between coxae, slightly converging anteriorly before

ending behind margin of prosternum.

Scutellum short, very wide, about '/3 as wide as body; sides nearly

straight, forming a broad triangle. Elytra 2x as long as wide, widest at base,

tapering to a narrowly rounded apex where explanate margin becomes very

narrow, bending downward just before sutural angle; each elytron with 5

narrow, longitudinal, slightly oblique carinae extending across most of disc;

trichomes absent. Epipleura broad, flat, extending to apex of elytra.

Mesosternum extending between mesocoxae to posterior V?, of coxae,

forming a broad, V-shaped notch bordered by a sharply raised bead. Epi-

meron not reaching mesocoxal cavity, narrowly separated by sterna. Meta-

sternum short, separating mesocoxae and metacoxae by V2 the diameter of

mesocoxa, surface smooth, without femoral lines. Abdomen with 5 visible
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Fig. I. Esemephe tumi, dorsal.

Sterna; surfaces smooth, without lines or ridges; sterna 1-3 fused; mem-

branes between sterna 3-5 not visible.

Coxae globular; mesocoxae without exposed trochantins. Trochanters in-

distinct, connate with bases of femora. Legs short, flattened; femora with
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1 mm

Fig. 2. Eseinephe tumi, ventral. Dotted line on head shows shape of antennal pouch.

shallow, polished, dorsal (anatomically ventral) excavations to receive tibiae

when folded; front, middle and hind tarsi of nearly equal length; segments

and claws simple. Tarsal formula 5-5-4.

Male genitalia with basal piece and parameres dorsal to median lobe;
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parameres symmetrical, robust, deeply spoon-shaped, widest at base, flat-

tened at sides, with ventral edges curved inward, forming a deep trough for

reception of median lobe; apices free, pointed; posterior processes absent.

Basal piece oblong, rounded and slightly asymmetrical at base, convex and

arched dorsally, forming a trough ventrally. Median lobe narrow, widest at

base; base and apex symmetrical but middle twisted dextrally so that flat-

tened apex rests sideways in trough of parameres.

Female genitalia with first valvifers lightly sclerotized except for baculi;

second valvifers conical, trilobed ventrally, with apices bearing 1-segmented

styli.

Type-species.

—

Esemephe tumi, new species.

Etymology.—The name of the genus is a neologism (gender feminine)

derived from two Greek words, essymenos (hurrying or eager), in reference

to behavior, and ephestris (mantle or outer garment), in reference to the

flattened, expanded flange that encircles the body.

Esemephe tumi Steiner, New Species

Figs. 1-3

Length 3.0-3.7 mm; greatest width (at bases of elytra) 1.6-1.9 mm; great-

est thickness (at metasternum) 0.5-0.6 mm. Color uniformly light brown.

Most surfaces of body with very fine, reticulate microsculpture of transverse

and longitudinal strigae, with very small, evenly and closely spaced scalelike

setae arising from these.

Head with a smoothly rounded, raised area at anterior of frons behind

explanate clypeus. Dorsal part of eye extending across basal half of head,

nearly reaching posterior margin in a narrow, curved slit between raised

brow and explanate lateral margin; ommatidia variable in number from 18-

28 on each side, arranged in 2 irregular rows or with a partial 3rd row;

ventral part of eye usually of only 3 ommatidia in a row along posterior

dorsal edge of antennal pouch. Antennae (Fig. 3G) with scape narrowly

clavate, nearly as long as remaining segments combined; pedicel twice as

long as wide; 3rd segment very small, rounded; next five segments of equal

length but widening into basal part of flattened club; segments 9 and 10

longer, very broad, crecentiform; segment 11 rounded, not as wide as 2

preceding segments. Flagellar segments setose; apical segments with scat-

tered, long, stiff setae and dense, minute setae.

Pronotum smooth, gradually raised and rounded down middle, with

broad, shallow, longitudinal depressions on either side of disc. Elytra with

1st carina (nearest suture) beginning weakly at basal Va of elytra, gradually

diverging toward apex and ending just before reaching explanate margin;

2nd, 3rd, and 4th carinae of similar form but originating nearer base of

elytra; 5th carina beginning more abruptly and closer to base of elytra than
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Others; 4th and 5th carinae confluent at apical '/3 of elytra. Abdominal sterna

with surface setae longer than those of other body surfaces.

Male genitalia (Figs. 3A-E) in dorsal view with parameres nearly twice

as long as wide; base with bulging, rounded expansions, abruptly narrowing

and parallel-sided to apical 14 where sides narrow to sharply pointed apices;

sides at middle with a shallow, rounded, longitudinal groove. Cleft between

apices deeper than wide, smoothly and evenly rounded at middle. Each side

of dorsal surface with an oblique group of punctures from inner basal V6 to

lateral edges opposite cleft; lateral punctures bearing fine, short setae. Basal

piece roughly 3x as long as wide, expanded apically, lightly sclerotized

except for lateral rods. Median lobe rounded and flattened at base; base

with a fine, short, dorsal carina on midline; apex lanceolate, somewhat

flattened dorsoventrally; lateral rods heavily sclerotized, with membranous
connections between them.

Female genitalia (Fig. 3F) with 2nd valvifers setose apically, with 4 large

setae around apical stylus and scattered minute setae on sides. Styli cylin-

drical, 4 X as long as wide, with a large apical seta surrounded by 5

small setae on rounded apex.

Types.—Holotype 6 , PERU: Apurimac, Abancay, 25 Feb. 1979 (W. E.

Steiner). Allotype and 4 paratypes 6 6, same data.

One paratype is in my private collection; the holotype and others are

deposited in the U.S. National Museum of Natural History, Smithsonian

Institution, Washington, D.C.; USNM type no. 76361. Two examples of the

ant host species (same data) are included.

Remarks.—The dorsal surface punctures of the parameres, though shown
as single points in the drawing, actually appear as short, oblique lines in

cleared specimens when observed under the compound microscope. The
punctures are apparently pores that extend into the cuticle at an angle.

Torsion in the median lobe varied slightly; it was more evident in cleared

specimens than those that were simply kept in glycerine. Torsion of some
degree was seen in all specimens, and the direction of torsion did not vary.

Etymology.—The tumi (from Quechua) is a cutting tool that is a relic of

the Incan culture of Peru. The semicircular head of the beetle is shaped like

the blade of the tumi. The name is used as a noun in apposition.

Biology.—Five specimens of E. tumi were taken in a cluster near nest

galleries of the ant Camponotus renggeri Emery, under a rock. Another
specimen was taken under a separate rock about 1 m from the ant nest. The
rocks were in an open, semidisturbed area near a road. Tufts of a large,

coarse grass grew around the rocks, and the galleries of C. renggeri entered

the crowns of these; soil was dry and powdery, and bits of the grass debris

were mixed with loose soil where the beetles were found.

The surrounding vegetation was semidesert scrub, mostly of leguminous
shrubs (Prosopis and Acacia spp.) and cacti (Opuntia spp.), with grasses
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and annual composites in the open roadside areas. Across the road was a

marshy seepage and small stream. The land was quite mountainous, though

the collecting site was a small, level area. The 3rd month of the rainy season

was beginning; rains were frequent but not heavy. Elevation approximately

2300 m above sea level.

When first exposed, the beetles remained motionless with appendages
retracted, but after a few seconds of exposure to the sunlight, they ran very

quickly, with antennae outstretched. The rapid movement and body form
give these tenebrionids the appearance of small cockroaches.

No interaction with the ants was observed; beetles were not found in the

galleries of the nest, but about 12 cm from one of them. The hindguts of

some specimens contained bits of plant tissue and soil particles. I believe

E. tumi is associated with the accumulated debris that the ants leave around

the nest, rather than having a direct association with the ants themselves.

Esemephini, new tribe

The new genus Esemephe shares characters of the two known tribes,

Paramellonini (tarsal formula 5-5-4, broad body form with oblique elytral

striae) and Cossyphodini (11-segmented antennae, furrowed prosternal pro-

cess), but the presence of 3 enlarged apical segments in the antennal club

is unique. I have also examined the male genitalia of some other species

representing the Old World tribes, and found them to be quite different from

those of Esemephe. These structures in the Old World species are very

slender and relatively simple in form; the parameres are not expanded at

the base, lack the lateral grooves, and have apices fused into a single point.

The torsion in the median lobe also is not characteristic of these groups.

The combination of characters in Esemephe justifies the placement of this

genus in a new tribe, Esemephini. Major external characters are outlined in

the following key.

Key to the Tribes of the Subfamily Cossyphodinae

1. Tarsal formula 5-4-4; antennae 1 1 segmented with 2 large apical seg-

ments in the club (Africa and adjacent Atlantic islands) . . Cossyphodini

- Tarsal formula 5-5-4 2

2. Antennae 9 segmented, with 1 large round apical segment in the club

(India and central Africa) Paramellonini

- Antennae 11 segmented, with 3 apical segments in the club enlarged

(Peru, South America) Esemephini

Zoogeography of the Subfamily Cossyphodinae

The discovery of a cossyphodine in Peru adds another link between the

faunas of South America and Africa. Cossyphodines are apparently flight-

less (Watt, 1974), and the species are local in distribution. These characters
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and their presence in both continents and India suggest that the group orig-

inated and was widely distributed in Gondwanaland before the drift of the

continents and indicate that the group was present at least before the upper

Jurassic period.

The infrequent collection of cossyphodines is an enigma, since the genera

of known host ants are widely distributed. Camponotus is a cosmopolitan

genus in both mesic and xeric habitats (Brown, 1973), and the host of E.

tunii, C. ren^'f^eri, occurs throughout tropical South America (Kempf, 1972).

Distribution of cossyphodines, however, seems to be restricted to the rel-

atively arid regions of the continents on which they occur; this may explain

why Africa has the richest cossyphodine fauna, with a diversity of forms.

In a discussion of faunal relationships between Africa and South America,

Fittkau ( 1969) noted that most groups common to both regions were forest-

inhabiting or aquatic, with many members in South America but poorly

represented in Africa. Comparative studies on some forest ant faunas (Car-

roll, 1979) have illustrated this trend. Conversely, groups which seem to

have their evolutionary center in the arid biotopes that have evidently been

dominant in the Ethiopian region before and after the split of the continents

are poorly represented in the Neotropics. Ants and termites have been cited

as examples of this pattern (Fittkau, 1969), and their guests would be ex-

pected to have a similar distribution.

The distribution of the Cossyphodinae is a good example of this. The

evolution of this group was probably centered in the historically persistent

desert biotopes of the Ethiopian region, with peripheral groups moving to

India and South America. The vast expansion of the forested areas around

the Amazon basin since the separation of the continents has allowed the

rich forest fauna to proliferate, while xeric-adapted forms have been con-

fined to localized refugia, as E. tiimi in the dry Western Cordillera of Peru

apparently has. More collecting aroung this region would be helpful in de-

termining the extent of the range of this tenebrionid; it is known only from

the type-locality.

Phylogenetic Relationships of the Tribes

A proposed phylogeny of the subfamily Cossyphodinae is presented in

Fig. 4. I was able to examine only a few examples of the Old World genera,

but I feel that this scheme nevertheless illustrates the relationship of Ese-

mephe to the previously recognized tribes. This phylogram is constructed

using characters primarily of male genitalia; a phylogeny based on external

characters might be misleading, because features such as reduced segmen-
tation of appendages are probably the result of varying degrees of special-

ization as myrmecophiles. These external characters were studied, how-
ever, and they do not conflict with this scheme.

In all cossyphodines examined in this study, the median lobe was not
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Fig. 4. Proposed phylogeny of the Cossyphodinae. Apotypic character states are: 1, Par-

ameres with posterior processes absent, head with antennal pouches, antennae elbowed and

clubbed. 2, Parameres thickened and swollen laterally at base, with apices free and sides

grooved, torsion in median lobe. 3, Parameres slender and parallel-sided, antennal or tarsal

segmentation reduced. 4, Parameres with apex asymmetrical and with dorsolateral tubercles

at base, antennae 9 segmented with club 1 segmented. 5, Tarsal forumla 5-4-4, antennal club

2 segmented, pronotum and elytra with prominent and parallel longitudinal costae, body form

more compact.

girdled ventrally by posterior processes of the parameres. Well-developed

posterior processes are widespread among the Tenebrionidae (Doyen, 1966):

their absence would be considered an apotypic character state (Branch 1),

along with the presence of elbowed and clubbed antennae in pouches,

unique to the Cossyphodinae. Branch 2 includes the Esemephini (Western

Hemisphere) which have parameres relatively thick and broad, expanded

at the base, grooved down the sides, and with apices separate, illustrating

its divergence from the tribes of the Eastern Hemisphere (Branch 3), char-

acterized by slender, parallel-sided parameres, not grooved on sides, and

with a single apex. Also, unlike Esemephe, torsion in the median lobe was

not evident in these groups. Externally, members representing branch 3

share some reduction of segmentation in appendages. Branch 4 includes the

Paramellonini (India and Africa): its members have asymmetrical apices to

the parameres and median lobe, and the parameres have dorsolateral tu-

bercles near the base. These features separate it from its sister group, the

Cossyphodini (Africa and nearby Atlantic islands), the members of which

have simple, symmetrical apices to these parts. Unique external characters

also separate these two tribes.
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The free apices of the parameres in Esemephe might suggest a less derived

condition, but the wide, rounded separation between them is quite different

from the narrow cleft seen in other tenebrionids; I consider this an apotypic

character of the tribe, along with the other modifications described above.

This array of derived characters sets the new Western Hemisphere tribe

well apart from other tenebrionids, as well as from its large sister group of

the Old World.

Externally, however, Esemephe has characters which are pleisiotypic for

the subfamily Cossyphodinae; the 5-5-4 tarsal formula and 11-segmented

antennae are typical of most other (less specialized) Tenebrionidae, rather

than the relatively reduced or modified segmentation seen in other cossy-

phodine genera. Watt (1974) noted that members of the subfamily have

curved femoral lines on the metasternum and other fine W-shaped lines on

the abdominal segments, unique to this group and not in other tenebrionids;

these lines are absent in Esemephe (and in 2 examples of Cossyphodinus

which I have seen). Perhaps these lines and ridges are adaptations for the

myrmecophilous niche, and only in the more specialized members of the

subfamily, such as Cossyphodites Brauns (1901) and Cossyphodes West-

wood (1850), are they developed. Symbiotic myrmecophiles of other beetle

families often possess longitudinal ridges or folds, trichomes, and excava-

tions for reception of appendages. A myrmecophile that is less specialized

would be expected to have fewer of these modifications, and this is probably

the case with E. tiimi, as my observations on the microhabitat of this species

also suggest.

This interesting mix of primitive and derived characters in E. tumi raises

many questions as to the evolutionary trends and pressures involved with

such groups. Phylogenetic relationships should become better understood

as information on morphologies, biologies, and immature stages is gathered

on cossyphodines and other members of the Tenebrionidae.
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THE AMERICAN SPECIES OF THE TIRACOLA PLAGIATA WALKER
COMPLEX (LEPIDOPTERA: NOCTUIDAE: HADENINAE)

E. L. Todd and R. W. Poole

Systematic Entomology Laboratory, IIBIII, Agric. Res., Sci. and Educ.

Admin., USDA, 7c U.S. National Museum of Natural History, Washington,

D.C. 20560.

Abstract.—The New World species of the Tiracola plagiata complex is

shown to be distinct from the Old World T. plagiata (Walker), and the name
T. grandirena (Herrich-Schaeffer) is resurrected for it. Tiracola grandirena

grandirena is shown to apply to the Antillean populations of the species,

and a new subspecies, T. grandirena sacca, is described for the Central and

South American populations.

Tiracola plagiata (Walker) was for many years considered to be a cos-

mopolitan species. Warren (1912a: 10) described T. rufimargo from New
Guinea, the primary specific character being the coloration of the fringe of

the forewing. In the same year, Warren (1912b: 73-74) described a number
of subspecies and aberrations oi plagiata and rufimargo. Draudt (1924: 124)

proposed form names, mediosuffusa and magniplaga, presumably for

American examples of the species he called T. plagiata (Walker). He failed

to cite grandirena Herrich-Schaeffer which had been listed as a synonym
o^ plagiata by Hampson (1905: 258), Warren (1912b: 73), and others. In the

course of a study of the Noctuidae of the Antilles, the senior author dis-

covered that, on a basis of the genitalic structures, the America species is

not conspecific with the Old World species of Tiracola, and that, in fact,

there are two distinct races of the American species, one undescribed. John
G. Franclemont of Cornell University, working on the identity of Philippine

material, had independently discovered that there appeared to be a complex
of species in the Eastern Hemisphere based on genitalic structures. Recently

Holloway (1979: 406-409) described two species of Tiracola from New Cal-

edonia and New Hebrides. The purpose of the present paper is to correctly

assign the name T. grandirena (Herrich-Schaeffer) and to describe the other

American race of the species. Two other American species presently stand-

ing in Tiracola Walker, T. nonconformens Dyar (1918: 343) and T. lilacena

Dognin (1914: 6), are not congeneric with Tiracola. They have been left in

i
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I. -J

Figs. 1-3. Tinicola grandirena grandirena. 1, Aedeagus. 2, Male genitalia less left valve

and aedeagus. 3, Female genitalia.

the same genus even though an examination of the male genitaha of the two

types clearly indicates that they are not properly placed in Tiracola and that

they are not congeneric with each other. We are presently unable to assign

them to other genera.

Tiracola grandirena grandirena (Herrich-Schaeffer)

Figs. 1-3

Agrotis grandirena Herrich-Schaeffer, 1868: 149-150; Moeschler, 1890: 151,

350; Gundlach, 1891: 176; anonymous, 1895: 76; Ragues, 1914: 137.

Tiracola plagiata (Walker) [misidentifications]; Hampson, 1905: 257-259;

Wolcott, 1936: 420; Wolcott, 1948: 584; Schaus, 1940: 183 [in part]; Brun-

ner et al., 1945: 57.

Tiracola grandirena (Herrich-Schaeffer) [as synonym of plagiata Walker];

Schaus, 1940: 183.

Tiracola plagiata form mediostiffusa Draudt, 1924: 124, Fig. 18i.

Tiracola plagiata form niagniplaga Draudt, 1924: 124, Fig. 18i.
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Figs. 4-6. Tiracola grandirena sacca. 4, Aedeagus. 5, Male genitalia less left valve and

aedeagus. 6, Female genitalia.

Diagnosis.—Superficially resembling T. plagiata in pattern and color-

ation, including variations, but male genitalia distinctive. Apex of valve with

a single dorsally directed process, not a clavate, heavily spined, distally

directed lobe. This is the only known New World species of the complex.

Type.—The type has not been examined. It should be, if still existent, in

the Gundlach collection now in the National Museum, Havana, Cuba, and
should be marked "748/870."

Distribution.—Cuba, Jamaica, F^uerto Rico. 15 6 and 16 9 examined.

Host.—Brunner et al. (1945: 57) listed coffee (C. arabica L.) but that

appears to be only an accidental association. The senior author has received

larvae of one of the Old World species from Erythrina, a tree utilized to

shade coffee in various parts of the world, from New Guinea. Accordingly,

it seems likely that the normal host is some legume, possibly even Erythrina

as that tree is also used to shade coffee in many places in the Western
Hemisphere.

Tiracola grandirena sacca Todd and Poole, New Subspecies

Figs. 4-6

Tiracola plagiata (Walker) [misidentifications]; Druce, 1889: 287; Hampson,
1905: 257-259; Draudt, 124, pi. 18; Schaus, 1940: 183.

Description.—Length of forewing from base to apex, male 26-28 mm,
female 24-27 mm. Pattern of maculation and coloration as in nominal sub-
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Species. Male genitalia with outer surface of base of valve with an elongate,

tapering, membranous sac which is absent in T. ^randirena grandirena;

uncus slightly broader but less emarginate medially than in the nominal

subspecies; female genitalia with signum of corpus bursa better developed

than in T. grandirena grandirena.

Holotype.—6 , Aroa, Venezuela, 6 genitalia on slide E.L.T. 1506, in the

U.S. National Museum of Natural History.

Paratypes.—Jalapa, Mexico, 3 6\ Cordoba, Mexico, 1 d; Misantla, Mex-
ico, 1 d, 1 9; Sitio, Costa Rica, 1 9; Aroa, Venezuela, 1 c?, 1 9; Rancho
Grande, Aragua, Venezuela, 1 S\ Sapucay, Paraguay, 1 d. All paratypes

are in the U.S. National Museum of Natural History.

Comments.—The decision to treat the entity here described as a subspe-

cies of T. grandirena rather than a distinct species was based on the rela-

tively slight differences in the male and female genitalia and the apparent

geographic isolation of the two entities. The primary difference in the male

genitalia, the elongate, eversible sac or lobe on the base of the valve of T.

grandirena sacca, may be connected with pheromone secretion and, if so,

may be of specific significance.
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Note

Notes on Palaearctic Syrphidae (Diptera)

During the preparation of a Catalog to the Syrphidae of the Palaearctic

Region, the types of two syrphids misplaced by previous authors were ex-

amined. Lasiophthiciis coronata Rondani (1857, Dipt. Ital. Prodr. 2: 143),

usually considered a valid species of &\\hQr Lagenosyrphus Mik (Mik, 1897,

Wien. Entomol. Ztg. 16: 64) or Ischyrosyrphus Bigot (Verrall, 1901, Cat.

Syrph. Europ.: 54; and all subsequent authors), is a species of Dasysyrphus

Enderlein (N. Comb.). The holotype is a melanoid female (see Knutson,

1971, J. N.Y. Entomol. Soc. 79: 201-209 for discussion of the term), so, I

am uncertain of its validity. The mesonotum is shiny, the wing is partially

bare basally (basal Vi of 2nd costal and 1st basal and anterobasal Vz of 2nd

basal cell), and with other characters as described by Rondani. These char-

acters suggest that coronata is a synonym of alhostriatus Fallen (1817,

Syrph. Svec: 42). Tropidia sinensis Macquart (1855, Dipt. Exot., suppl. 5:

91) is a species of Mesemhriiis Rondani and a junior synonym of the ^y^t-

speciQs, peregrinus Loew (1846, Stettin. Entomol. Ztg 7: 118) (N. Syn.).

Macquart described his species from an unspecified number of males from
northern China in the Bigot Collection. There is a single male with the

proper Macquart, Bigot, and museum labels in the British Museum (Natural

History), London. This specimen is here designated Lectotype and has

been so labeled.

F. Christian Thompson, Systematic Entomology Laboratory, IIBIII,

Agric. Res., Sci. and Educ. Admin., USDA, % U.S. National Museum of
Natural History, NHB-I68, Washington, D.C. 20560.
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THE SPECIES OF THE GENUS SUILLIA FOUND IN THE
AMERICAS SOUTH OF THE UNITED STATES

(DIPTERA: HELEOMYZIDAE)

George C. Steyskal

Systematic Entomology Laboratory, IIBIII, Agric. Res., Sci. and Educ.

Admin., USDA, % U.S. National Museum of Natural History, Washington,

D.C. 20560.

Abstract.—Suillia hololoma is described from Mexico (State of Oaxaca)

and S. vergarae from Colombia, the latter the first record of its genus in

South America. A new key to the eight species that occur south of the

United States is given, including S. barheri (Darlington), newly recorded

from Durango, Mexico, but previously known from the United States.

When I described Suillia valley i (Steyskal, 1972), only four other species

of the genus were known to occur south of the United States, all of them

in Mexico only, as shown in the catalogue by Gill ( 1968). One of the species,

S. iniens (Giglio-Tos), was collected in "Mexico'" by Sumichrast, who did

most of his work in the southern part of the country. I recorded that species

also from the State of Oaxaca in 1972. The other three were described from

the State of Guerrero by Wulp. Suillia valleyi was collected at Tenancingo,

in the State of Mexico. Since then I have seen a specimen of S. barberi

(Darlington), a species previously known from several of the western United

States, from 23 miles west of Durango, State of Durango, Mexico; and the

following 2 new species have come to hand. Many species of Suillia are

found in the Palaearctic and Nearctic regions.

Suillia hololoma Steyskal, New Species

A species with conspicuously many-spotted wings, evidently most closely

related to 5. polys tigma (Wulp), as shown in the appended key.

Female. Length of wing 5.8 mm. Color generally tawny, shading to yel-

lowish and brownish and with dark brown to blackish parts as follows:

Forefemur; apical '4 of all tibiae; 3 or 4 apical tarsal segments; dorsal part

of antenna; ocellar triangle; upper parafacial between antenna and eye; ill-

defined, broad medial longitudinal stripe and more sharply defined lateral

stripes on dorsum of abdomen. On thoracic pleura, a brown stripe extends
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from upper propleuron to metathoracic spiracle, darkest ventrad of hu-

merus and notopleuron. Hindtibia with poorly defined subbasal annulus.

Wing coloration as below.

Head with cheek 0.44 as high as eye; longest aristal hairs nearly 3x as

long as basal diameter of arista.

Thorax with dorsum rather evenly light brownish, somewhat paler later-

ally and with a pair of faint backwardly pointed median brownish wedges

on scutellum. Mesopleuron with numerous setulae in posterior half. Dorsal

surface of scutellum with numerous setulae.

Wing grayish with brown to blackish markings as follows: Almost anterior

half of cell 2nd C, all except slender basal part of cell R, (including 2 or 3

somewhat darker spots near its tip), series of 6 roundish spots in cell R3 and

tip of that cell, broad seams on both crossveins, 3 round spots and tip of

cell R5, 1 large preapical and 2 or 3 small medial spots in distal cell, 1 central

spot in cell AM (2nd M2), and series of 3 round spots in cell ACu (Cui),

Squamae whitish with long predominantly whitish fringe. Halter whitish.

Holotype.— 9, 20 mi S Oaxaca, Mexico, 13 August 1972 (R. Mangan and

P. T. Sluss); type no. 77547 in U.S. National Museum of Natural History.

I am grateful to the collectors for the privilege of describing this species.

The specific epithet is from Greek holos "complete" + loma "border," a

noun in apposition referring to the characteristic wholly dark brown anterior

border of the wing in cell R,.

Suillia vergarae Steyskal, New Species

Fig. 1

This species, the first of its genus from south of Mexico, is a contrastingly

colored, rather unique form showing no close relationships with other

species, as shown in the appended key. The fact of its occurrence in the

northern Andes suggests that additional species may eventually be found at

higher altitudes in Central and South America and that it would be best to

defer speculation as to its relationships.

Male.—Length of wing 6.2 mm. General color bright tawny with upper

parts of antenna and head brownish and following parts blackish: All fem-

ora; apical V5 of all tibiae; apical 3 segments of all tarsi; broad stripe from

humerus to base of wing, a little wider below than above lateral suture and
including bases of notopleural setae; small streak along lower edge of me-
sopleuron dorsad of sternopleural seta; large central area of mesoscutum,
with narrow division into 3 nearly equal longitudinal stripes and brown
continuation onto base of scutellum as semilenticular mark. Narrow borders

of abdominal terga 2 to 4 posterior to row of apicomarginal setae gray.

Orbito-antennal spot faint, gray. Wing as in Fig. 1; squamae grayish, with

long black fringe; halter whitish.
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Fig. 1. Suillia vergarae, wing of holotype.

Head with cheek 0.22 as high as eye; aristal hairs a little shorter than
basal diameter of arista.

Thorax with mesopleuron and dorsum of scutellum lacking setulae.

Female.—Similar to male except sexually; postabdomen and apicomedian
triangle on 6th and basimedial triangle on 7th terga gray.

Types.—Holotype 9, allotype d, and 1 9 paratype, Boyaca Department,
Colombia, 15 May 1978 (Gustavo Manosalva), in forest plantation at 2600
meters above sea level; type no. 77548 in U.S. National Museum of Natural
History, with right wing of holotype on microslide.

I am indebted to Rodrigo Vergara Ruiz, teacher in the Universidad Pe-

dagogica y Tecnologica at Tunja, for these fine specimens; the specific ep-

ithet vergarae is a Latin genitive form of his paternal name, applied in

recognition of his services in bringing to scientific attention several inter-

esting species of flies.

Key to Species of Suilua from South of the United States

1 (4). Cell R3 of wing with series of 5 or 6 disjunct dark spots; cell R5 with

3 to 5 dark spots; mesopleuron setulose.

2 (3). Cell Ri with series of 8 dark spots adjoining narrow dark costal

border; cell R5 with 5 disjunct dark spots; aristal hairs very

short S. polystigma (Wulp)

3 (2). Cell Ri, except at slender base, wholly dark brown and includ-

ing 2 or 3 even darker spots near tip; cell R.^ with 3 or 4 dark

spots; aristal hairs nearly 3 times as long as basal diameter of

arista S. hololoma, new species

4 (1). Cell R3 without adjunct spots, or with only I; cell R-, with at

most 2 disjunct dark spots; mesopleuron bare or setulose.

5 (8). Cell R5 with median dark spots not connected either with vein

R5 or M; mesopleuron setulose.
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6(7). Spots of cell R-, small and round; last section of vein M with

median dark spot opposite apical one of 2 spots in cell R,; arista

nearly bare S. cUstigma (Wulp)

7 (6). Spots of cell Rr, elongate-elliptical; last section of vein M dark-

seamed, continuous with brown seam of crossvein tp and dark

apex of wing; arista long-plumose S. valleyi Steyskal

8 (5). Cell Rr, without isolated median spots, but hyaline, with com-

plete transverse band or bands, or with only light brown median

longitudinal streak; mesopleuron setulose or bare.

9(10). Cell R., (Fig. 1) nearly wholly dark brown, concolorous with

cell R,; cell R:, with median transverse dark brown bar and

apical brown area usually somewhat paler centrally; mesopleu-

ron bare; arista short pubescent S. vergarae, new species

10 (9). Cell R.J somewhat paler than light brown cell R,, with longitu-

dinal light brown streak and preapical transverse band or indis-

tinct apical infuscation; cell R3 with median transverse band;

mesopleuron bare or setulose; arista more or less plumose.

11(12). Tip of wing with distinct preapical transverse brown band

through cells R3 and R-^; cell R, paler preapically; cells R;, and

R5 with light brown longitudinal streaks; crossvein tp with nar-

row brown seam extending distad and basad to form T-shaped

mark; mesopleuron setulose; arista short-plumose

5. iniens (Giglio-Tos)

12(11). Tip of wing without distinct preapical transverse band; cell R,

not preapically paler; otherwise various.

13(14). Mesopleuron bare; cell R., mostly hyaline, without longitudinal

streak and strongly contrasting with dark brown cell R, and

wing tip; cell R5 without longitudinal streak; arista plumose

S. pitnctuhita (Wulp)

14(13). Mesopleuron with several setulae in posterior half; cell K^

somewhat paler than moderately brown cell R, or with longi-

tudinal streak; cell R5 with longitudinal streak; arista short-plu-

mose S. harheri (Darlington)

Literature Cited

Gill, G. D. 1968. Family Heleomyzidae. In Vanzolini, E. P. and Papavero, N., A catalogue

of the Dipteraof the Americas south of the United States. Dept. Zool., Sec. Agric, Sao

Paulo, fasc. 85: 1-13.

Steyskal, G. S. 1972. Notes on the genus Suillia in Mexico, with the description of a new
species (Diptera: Heleomyzidae). Proc. Entomol. Soc. Wash. 74: 303-305.



PROC. ENTOMOL. SOC. WASH.
82(3), 1980, pp. 405^07

INDIVIDUAL ANTS SPECIALIZE ON PARTICULAR APHID HERDS
(HYMENOPTERA: FORMICIDAE; HOMOPTERA: APHIDIDAE)

Bert C. Ebbers and Edward M. Barrows

(BCE) 2415 East G Avenue, Kalamazoo, Michigan 49004: (EMB) De-

partment of Biology, Georgetown University, Washington, D.C. 20057.

Abstract.—Three ant-aphid associations were each observed for ten con-

secutive days. Eighty-one percent of 103 individually-marked ant foragers

visited only one of many conspecific aphid groups on a particular plant.

Specialization on particular herds may help ants maximize their net energy

gain from aphid honeydew.

Ant species have coevolved to different degrees with trophobionts, hom-

opterans and lepidopterans from which they acquire food (Wilson, 1971).

For example, ant tending and obtaining "honeydew" from aphids is com-

monly seen in many habitats and has been studied numerous times (see

Auclair, 1963, and Way, 1963, for authoritative reviews of this symbiosis).

Because there appear to be no reports of individual ant foragers specializing

on particular herds of honeydew-producing aphids, we relate our discoveries

regarding this specialization and speculate on its adaptive significance.

Three associations of ants and aphids were observed from 29 June to 4

August 1978 on the property of the University of Michigan Biological Sta-

tion, Cheboygan County, Michigan. Association 1 was the ant Formica

subnuda Emery tending the aphids Pterocomma sp. on branches and Chai-

tophorus nigrae Oestlund on leaves of Sali.x interior Rowlee. Association

2 was Formica subsericea Say tending C. nigrae on leaves of S. interior.

Association 3 was Camponotus noveboracensis (Fitch) tending Chaitopho-

rus sp. on petioles of Popidus tremiiloides Michx. Each association was

examined for ten consecutive days from 0215 to 2300 hours and from one

to four times (v = 2) per day. Ants were removed from aphid herds and

marked for individual recognition on their thoraces and gasters with fast-

drying enamel paints and replaced on herds within 3 min.

A total of 158 ants was marked in the three associations; 659f of them

(103) were seen again on at least one of the ten days during which associ-

ations were observed. Eighty-one percent of the 103 ants were seen at only

one of all conspecific herds on particular plants. Ten percent changed herds

once; 6%, twice; and 3%, thrice. The ants showed a mean herd constancy
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Fig. I. Movements of individually-marked Formica subnuda foragers among herds of Pter-

ocomma aphids all on a 6 m^ bush of Salix interior, approximating the bush as a cylinder.

Eighty-one ants were marked. After marking, 24 ants disappeared, 42 ants returned to their

original herds, and 15 moved to a second herd. Five of the 15 ants returned to their original

herds, and 3 moved to a third herd. Observations were made for ten consecutive days.

of four days; such a short constancy may be due to mortality or task chang-

ing. Movements oi Pterocomma-iQndxng ants of association 1, which had

the greatest number of marked ants, are shown in Fig. 1. Ants of associa-

tions 2 and 3 behaved similarly. Ants in an association did not appear to

interact aggressively with one another, suggesting that they were from the

same colony. In addition, a short study at the Biological Station showed
that individually-marked ants of Formica suhsericea also specialized on

particular groups of honeydew-producing Kermes kingi Cockerell (Kermes-

idae) of Quereus rubra L.

Ants that changed herds usually went to the nearest adjacent herd, based

on the distances that they would have to travel along stems. In association

1, 14 of 15 ants changed to the nearest adjacent herd. This is significantly

different from a hypothetical case in which all ants moved to a herd which
was not the nearest one to their original herd (P = 0.0005, Fisher's exact

probability test). In association 2, 5 of 6 ants changed to the nearest herd

(P = 0.0076), and in association 3, 5 of 8 ants changed to the nearest herd
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{P > 0.05). Association 3 ants may have moved to closest herds based on

distances over leaves rather than stems.

An experiment was attempted to examine the possibility that ants return

to their original herds after being artificially removed from them and placed

at new herds. However, the ants were extremely wary and jumped off plants

when they were approached within 3 cm, or else they jumped off after they

were placed on new herds. Their wariness may have resulted from their

previous experiences with an investigator during marking.

In conclusion, this study reveals that individual ants of the same colony

tend to visit only one or few of many herds of conspecific aphids on a

particular plant for up to ten days and perhaps longer. This specialization

on particular herds may be an integral part of such ants maximizing their

net energy gains from aphids. By being constant to particular herds, these

ants could move directly between such herds and their nests and avoid

wasting time and energy in searching for untended aphids or competing with

other aphid-tending ants. Further study is needed to elucidate the adaptive

significance of this ant specialization; whether the ants recognize particular

aphid herds or are constant to certain locations on aphid-harboring plants;

why ants "decide" to tend one aphid herd rather than another; why ants

change herds; and related subjects. The phenomenon of Ortsreu, patrolling

only certain portions of a colonial feeding territory by a particular ant for-

ager (Oster and Wilson, 1978), is likely to be related to aphid herd special-

ization. Finally, our investigation indicates that studies of ergonomic opti-

malization in honeydew-collecting insects should take into consideration

that foragers may specialize on particular groups of honeydew-producing

insects.
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ATASCOSA HEITZMANI, A NEW SPECIES OF PEORIINE MOTH
(LEPIDOPTERA: PYRALIDAE) FROM MISSOURI

Jay Shaffer

Department of Biology, George Mason University, Fairfax, Virginia

22030.

Abstract.—A new species of peoriine moth, Atascosa heitzmani, is de-

scribed from Missouri. Details of the head, wings, and male genitalia are

illustrated, and heitzmani is compared with related species.

John Heppner of the Smithsonian Institution recently called my attention

to an interesting series of peoriine moths which were among a lot sent to

him for determination by J. R. Heitzman of Independence, Missouri. The
series included a male of Homosassa incudella Shaffer, previously known
only from the type-locality in southcentral Oklahoma, and four males of an

unknown species of Atascosa which I am pleased to describe and name in

honor of the collector. In am indebted to J. R. Heitzman and to J. Heppner
for making the material available for my studies.

Atascosa heitzmani Shaffer, New Species

Figs. 1-4

Diagnosis.—Male genitalia nearly identical to that of Atascosa verecun-

clella (Hampson) but with wing pattern similar to that of A. glareosella

(Zeller), differing mainly in lacking a discal spot and transverse posterior

band.

Description (male).—Frons conical, clothed with varying mixture of

brown and reddish-brown scales; labial palpi obliquely ascending (Fig. 2),

3rd segment porrect, about 2.3 x as long as eye diameter, basal segments

white to very light reddish brown, 2nd a mixture of brown and reddish

brown on outer sides, darker dorsally, nearly white midventrally, 3rd

brown; maxillary palpi well-developed, prominent, nearly as long as labials,

straw yellow; antennae sublaminate and ciliate, scape reddish brown, shaft

with basal segments fused and bearing tuft of reddish-brown scales; eye
diameter about 0.85 mm; ocelli well-developed, black; vertex light brown;
occiput brown laterally; patagia, tegulae, and meso- and metathorax a vary-
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Figs. 1-2. Atascos(2 heitzmani. 1, Left wings, paratype dated 31-VII-69. 2, Head profile of

holotype.

ing mixture of brown to reddish brown; abdomen golden brown on anterior

segments.

Forewing radius 8 to 9 mm; with prominent white costal band bearing

scattering of reddish scales, delimited (but not sharply so) posteriorly by

cell; ground brown from cell to A2, with scattered (varying among speci-

mens examined) reddish scales; brown to reddish-brown posterior to A2; 11

'^

Figs. 3-4. Atascosa heitzmani. holotype. 3, Male genitalia, USNM slide no. 55420. 4.

Aedeagus.
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veins; R., from near R3+5; M^+a stalked about Vi their length. Hindwing with

7 veins; Sc stalked with Rs for about Vi length of latter; M.2+3 fused, stalked

with Cu, for about Vi its length.

Male genitalia (Figs. 3, 4) as described for verecundella (Shaffer, 1976:

313_314, PI. lib), with the following minor differences: (1) Lenslike struc-

ture between costa and distal end of sacculus well developed in verecun-

della, barely discernable in heitzmani; (2) medial triangular uncus arms each

terminate apically in a sharp hook in heitzmani; (3) anterior margin of vin-

culum more strongly emarginate in verecundella.

Female.—Unknown.
Holotype.

—

6 , USNM type no. 76469, labeled: "4 miles NW of Warsaw,

Missouri, Benton County Along Missouri State UU; 8 August 1968 UV Leg.

J. R. Heitzman; Genitalia Slide by J. Shaffer USNM 55420; Holotype A/a5-

cosa heitzmani Shaffer."

Paratypes.—3 6 , one with same data as holotype, and labeled: "d gen-

italia on slide 1922 J. C. Shaffer"; the other two labeled: "Rudolf Bennitt

Wildlife Area, Randolph County, South of Moberly, Missouri; Coll. 31 VII-

69 Richard Heitzman; Genitalia Slide by J. Shaffer USNM 55419"; and

"Rudolf Bennitt Wildlife Area, Randolph County, South of Moberly, Mis-

souri; 27 July 1968 Taken at UV Light, Leg. J. R. Heitzman; Genitalia Slide

by J. Shaffer USNM 55418." All three paratypes are labeled: "Paratype

Atascosa heitzmani Shaffer."

The holotype and two paratypes are deposited in the collection of the

U.S. National Museum of Natural History, Smithsonian Institution, Wash-
ington, D.C. One paratype (genitalia slide No. 1922) is in the collection of

J. R. Heitzman, Independence, Missouri.

Remarks.—The venation is like that oiA. glareosella illustrated by Shaf-

fer (1968, fig. 54), but with the origin of R, nearer to the wing base.

One paratype (slide no. 55418) has on its right forewing two white streaks,

one on the cubitus, especially prominent just distal to the lower outer angle

of the cell, and one on the Ai fold, its distal half descending obliquely.

Atascosa heitzmani is thus far known only from Missouri. Atascosa glar-

eosella, the only other species in the genus known to occur in the United

States, is common in Missouri. Males of both species may be recognized

by the palpi, distinctive and unique to this genus within the New World
Peoriinae. The moths are readily distinguished externally by the lack of

spots and transverse bands on the forewings of heitzmani. Atascosa vere-

cundella is readily distinguished from these two species externally by the

white ground color of the forewing cell. This latter species has been re-

corded from northern South America, Panama, and St. Lucia (West Indies).

In addition, I have recently seen material from the Dominican Republic and
Puerto Rico. So far as is known verecundella and heitzmani are allopatric,

although the full ranges of both species remain to be determined.
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Note

Proper Placement of Some Palaearctic ^'Cheilosia'' Species

(Diptera: Syrphidae)

The genus Cheilosia Meigen (subfamily Eristalinae, tribe Rhingiini) is the

largest in the family Syrphidae, with more than 400 valid species. While

most species are undoubtedly properly placed in Cheilosia, some are not.

The large size of the genus has caused confusion about its proper limits, and

some authors have tended to place in the genus any dark syrphid with a

tuberculate face. During the preparation of a Catalog to the Syrphidae of

the Palaearctic Region, I noted a few more species incorrectly placed in

Cheilosia. "Cheilosia^' altaica Stackelberg (1925, Ann. Mus. Zool., Acad.

Sci. Russ. 26: 87) and dispar Herve-Bazin (1929, Encycl. Entomol. (B) 2

(Dipt.) 5: 93) are species of Portevinia Goffe (N. Combs.). "^Cheilosia''

plumicomis Sack (1941, Arb. Morph. Taxon. Entomol. 8: 188) is a species

of Endoiasimyia Bigot (N. Comb.). Portevinia and Endoiasimyia are

closely related to Cheilosia and are frequently combined with it. How-
ever, these genera are amply distinct: Endoiasimyia is readily distin-

guished by a plumose arista, and Portevinia by the lack of a facial

tubercle and the presence of gray abdominal maculae. ^^Cheilosia^' hel-

vetica Wainwright (1911, Entomol. Mon. Mag. 47: 107) is a species of

Myolepta Newman (N. Comb.) (Subfamily Eristalinae, tribe Brachyo-

pini). "'Cheilosia'^ claviventris Strobl (1910, Mitt. Ver. Steiermark 46:

104) is a species of Syrphocheilosia Stackelberg (subfamily Syrphinae,

tribe Melanostomini) and the senior synonym of the type-species, aterrima

Stackelberg (1964, Zool. Zh. 43: 469) (N. Syn.).

F. Christian Thompson, Systematic Entomology Laboratory, IIBIII,

Agric. Res., Sci. and Educ. Admin., USDA, '/r U.S. National Museum of

Natural History, NHB-I68, Washington, D.C. 20560.
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NEW GENERA AND NEW COMBINATIONS IN NEARCTIC
CHLOROPIDAE (DIPTERA)

Curtis W. Sabrosky

Systematic Entomology Laboratory, IIBIII, Agric. Res., Sci. and Educ.

Admin., USDA, ''A U.S. National Museum of Natural History, Washington,

D.C. 20560.

Abstract.—Seven new genera of Chloropidae are described with type-

species designated as follows: Apallates {Oscinis dissidens Tucker), Bior-

bitella {Oscinella hesperia Sabrosky), Incertella (Oscinella incerta Becker),

Malloewia (Siphonella diaholus Becker), Neoscinella (Oscinella gigas Sa-

brosky), Speccafrons {Oscinella mallochi Sabrosky), all in the Oscinellinae,

and Homaluroides {Chlorops gramineus Coquillett) in the Chloropinae. New
combinations are proposed, in advance of and in explanation of the key to

Nearctic genera that will appear in a manual of North American Diptera

now in progress.

Preparation of a key to the genera of Nearctic Chloropidae has necessi-

tated an extensive study of the generic classification of the North American

species, for which certain generic names have long been used in an old and

broad sense. The recent review of Old World genera by Andersson (1977)

and the comparative study of abdomen and genitalia by Nartshuk (1977)

have greatly aided this study. Seven new genera and many new generic

assignments are here proposed in advance of the manual of Nearctic Diptera

being edited by the dipterists of the Biosystematics Research Institute, Ag-

riculture Canada, Ottawa. Figures of the heads will appear in the manual;

male genitalia are illustrated in this paper. For references to Nearctic genera

and species, see the "Catalog of the Diptera of America North of Mexico"
(Sabrosky, 1965). For other generic references and type-designations, see

Sabrosky (1941, 1964). A total of 54 genera is now recognized for the Nearc-

tic Region, compared with 42 in the Catalog.

I have adopted two terms recently proposed by Andersson (1977). "Tibial

organ" replaces "sensory area" for the distinct, linear to elongate-oval area

of short dense hairs on the posterodorsal surface of the hind tibia. Its func-

tion in Chloropidae is unknown, but an area of similar appearance in the

Sepsidae has been found to be secretory. Andersson's term "femural or-
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gan" is also adopted, but as "femoral organ," for the specialized micro-

scopic area of short spines on wartlike bases on the dorsal side of the mid
femur in males of many genera of Oscinellinae. In addition, I have used the

term "tomentose" instead of "pollinose."

Subfamily Oscinellinae

Aphanotrigonum Duda. Spencer (1977), in revising the New Zealand

Chloropidae, synonymized this genus under Caviceps Malloch, originally

proposed for a new Australian species, C.flavipes. I disagree with the syn-

onymy and maintain Aphanotrigonum for the holarctic genus. It differs sig-

nificantly from Caviceps by having the epistoma narrow, not warped for-

ward and not projecting beyond the vibrissal angle as seen in profile; facial

carina strong, descending straight to the epistoma from a conspicuous fron-

tal lunule separating the antennal bases; frontal triangle distinct, even
though not sharply bounded, extending halfway to anterior margin of frons;

the latter square, as broad as long; no prescutellar bristles; and 2nd vein

bisinuate, submarginal cell much wider than marginal cell.

Dasyopa Malloch. Dasyopa Malloch, 1918, is the senior synonym of Tra-

chysiphonella Enderlein, 1936 (New Synonym). Recent European authors

(Collin, 1946; Nartshuk, 1970; Andersson, 1977) have separated the latter

by its chiefly yellow thorax from the much older Oscinimorpha Lioy, 1864.

The color character was convenient for their fauna, but the Nearctic species

that agree in fundamental features with the type-species, T. pnmilio (Zet-

terstedt), have a chiefly or entirely black thorax. These are Siphonella la-

tifrons Loew and 5^. triangulata Becker (New Combination with Dasy-

opa), the latter placed in Conioscinella by Sabrosky (1965). I refer them to

Dasyopa rather than to Oscinimorpha on the basis of male genitalia (hy-

pandrium open behind and postgonites distally angular and heavily sclero-

tized) and the femoral organ an "oval group of warts'" as figured by An-

dersson (1977, fig. 57G). Species oi Oscinimorpha also have the hypandrium

open behind, but the postgonites are large and broadly rounded distally, and

the femoral organ consists of a single row of warts.

Gaitrax Loew. Almost all species have the characteristic formula of 1 +
1 notopleural bristles (one anterior, one posterior), but three species, G.

pUosidus (Becker), G. fumipennis (Malloch), and G. paUidipes Malloch.

have 1 -I- 2 notopleurals. Their relationship should be studied further, but

for the present they are left in Gaurax.

Hippelates Loew. This genus is restricted to the predominantly yellow-

bodied and gray tomentose species of the plehcjus group. The polished black

species (pusio group), including the most important pest species (eye gnats
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and yaws flies), are referred to Liohippelates Duda, type-species Hippelates

pusio Loew. The dissidens group is herein described as Apallates, new
genus, the species of which were mostly called Hippelates because of a

distinct although short hind tibial spur, but which are not attracted to man
or other animals.

Liohippelates Duda. Duda (1929) included three species in this genus but

lacked a generic diagnosis and designation of a type-species. Several years

later, Duda (1931) designated Hippelates convexus Loew as type-species,

but that was not originally included, and the type-species was subsequently

fixed as H. pusio Loew (Sabrosky, 1941), Ten species oi Liohippelates occur

in the Nearctic Region: Hippelates apicatus Malloch, H. bicolor Coquillett,

H. hishoppi Sabrosky, Oscinis collusor Townsend, O. flaviceps Loew, H.

flavipes Loew, O. pallipes Loew, H. peruanus Becker, H. pusio Loew, and

H. rohertsoni Sabrosky, of which all b\xi flavipes, peruanus, and pusio are

New Combinations with Liohippelates, as far as I know. Hippelates con-

vexus, the species designated by Duda as type-species, belongs to the dis-

sidens group, herein described as Apallates, new genus. Duda's Liohippe-

lates, of both the 1930 monograph on Neotropical Chloropidae and the short

faunal paper of 1929 that preceded it, was a mixture of species of the pusio

and dissidens groups, so that whichever one ended up with the name Lioh-

ippelates, the other would have required a new generic name at this time.

It is fortunate that the suggestive name Liohippelates remains with the well-

known Hippelates flies or eye gnats, rather than passing to the non-pest

species that are now called Apallates.

Lioscinella Duda. This genus is included in the key for clarification even

though no Nearctic species can be referred to it. The type-species is Oscin-

isoma sulfurihalterata Enderlein, which represents a small group of Neo-
tropical species, also including Siphonella speculiger Enderlein, S. pros-

thiomelas Enderlein, and 5. dentitibia Enderlein (New Combinations with

Lioscinella). The generic name has been widely misapplied, probably be-

cause of the lack of any peculiarly distinctive features. I have seen at least

seven species standing in collections under the name sulfurihalterata, in

various generic combinations. Recent European specialists (Collin, Nart-

shuk, Andersson) have used the name Lioscinella for Palearctic species

(anthracina Meigen and relatives) that were placed in Oscinella by Duda,
but in my opinion Lioscinella does not occur in the Palearctic Region. For
Nearctic species related to anthracina see Rhopalopterum.

Malloch and others, most recently Spencer (1977, 1978), have applied the

name Lioscinella to a large group of species in Australia and New Zealand,

but in my opinion it is unrelated to true Lioscinella and to any of the new
genera described in this paper. Those species are characterized by reniform
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3rd antennal segment, narrowed face, strongly concave 2nd vein (R2+3)

which results in a broader than usual marginal cell, and complete absence

of a hind tibial spur. Their general habitus is that of Gaurax, but Spencer

(1978) believes from a study of the male genitalia that they cannot be placed

there.

In many features, including male genitalia and femoral organ, Lioscinella

is similar to Liohippelates, and the former's possession of a hind tibial spur,

albeit one much reduced and bristlelike, may also indicate a relationship.

Both generic names date from the same publication (Duda, 1929), and if the

two were combined, Liohippelates should be the name of choice by a first

reviser, to preserve the suggestive name for the annoying gnats often known
as "Hippelates flies."

Olcella Enderlein. Olcella is a group of common species with body habitus

similar to Conioscinella, but the facial carina is distinct and complete, the

vibrissal angle more or less produced, and the proboscis slender, elongate,

and geniculate. Most of the species listed in Olcella by Sabrosky (1965) are

typical; O. submarginalis (Sabrosky) and O. trigramma (Loew) are not but

are left in Olcella for the present. I refer here also Oscinella difficilis Becker,

with synonym O. apparens Becker, and Siphonella finalis Becker (New
Combinations), which had been referred to Conioscinella by Sabrosky

(1965). They are also atypical in Olcella but are referred there for the pres-

ent.

Oscinella Becker. Oscinella was used for many years in a broad sense.

In the Nearctic fauna, I restrict it to O.frit (Linnaeus), O. nitidissima (Mei-

gen), and O. grandissima Sabrosky. For other species previously placed in

Oscinella (Sabrosky, 1965), see the new gtntr^. Apallates, Biorbitella, In-

certella, Neoscinella, and Speccafrons. The type-species problem for Os-

cinella has now been resolved by the designation, under the International

Comission's plenary power, of Musca frit Linnaeus (I.C.Z.N., 1978a),

which preserves traditional usage for that important economic species. Os-

cinella grandissima has a tiny and easily overlooked hind tibial spur, only

half as long as the tibial diameter, but, nevertheless, the species will key to

Oscinella.

Rhopalopterum Duda. This is the genus recognized as Lioscinella by Col-

lin (1946), Nartshuk (1970), and Andersson (1977), centered around Chlo-

rops anthracina Meigen without realization that Lioscinella (q.v.) refers to

a completely different group. In the past, Nearctic species have been placed

in Oscinella (see preceding discussion) or in Stenoscinis. In our fauna I limit

Stenoscinis to the type-species, Oscinis longipes Loew, and to 5. adachiae
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Sabrosky. There is a question as to how widely the name Rhopalopterum

should be apphed but I include the following:

Species with polished black thorax: Oscinella limitata Becker (type-

species), Oscinis atriceps Loew, Oscinis nudiuscula Loew, Oscinella pain-

teri Sabrosky, Chlorops soror Macquart, and Oscinis umbrosa Loew (all

except limitata are New Combinations with Rhopalopterum).

Four species are somewhat atypical in having dull or subshining, tomen-

tose mesonotum but are referred here for the present (all as New Combi-

nations with Rhopalopterum): Oscinella heameri Sabrosky, Oscinis car-

honaria Loew, Oscinis criddlei Aldrich, and Oscinella luteiceps Sabrosky.

As far as the key is concerned, all will pass without difficulty to Rhopal-

opterum. The relationship of the first named, heameri, is especially obscure,

Siphonella Macquart. The genus is here restricted, in our fauna, to the

type-species, Madiza oscinina Fallen. It is possible that the Nearctic form

identified as oscinina is distinct from though exceedingly similar to the Eu-

ropean species, but for the present I leave it as commonly identified. For

the other species referred to Siphonella by Sabrosky (1965), see Malloewia,

new genus.

In North American literature, the name Madiza was once used for this

genus, based legitimately on the first and valid designation of M. oscinina

Fallen as the type-species. However, Madiza had commonly been used in the

family Milichiidae forM. glabra Fallen and its relatives, and that usage has

been fixed by the International Commission under its plenary power, in

Opinion 1112 (I. C.Z.N. , 1978b).

Tricimba Lioy. Oscinella melancholica Becker, referred to Conioscinella

by Sabrosky (1965), is now referred to Tricimba (New Combination, al-

though the lines of punctures on the mesonotum are not as deeply impressed

as usual in the genus.

Tropidoscinis Enderlein. The status of this much misunderstood name
requires clarification. The genus was described for three new species, of

which Enderlein himself designated the first, T. luederwaldti, as type-

species. This was described from three syntypes (each labeled 'type'), Santa

Catarina, Brazil, then in the Museum at Stettin, Germany. Two of these are

now in the collection of the Instytut Zoologii, Polska Akademia Nauk, in

Warsaw, and one is the Hungarian National Museum in Budapest. The
Warsaw specimens were kindly loaned by Dr. J. T. Nowakowski, and I

studied the third syntype during a visit to Budapest.

Two different species are represented, but Enderlein is known to have
mixed series on other occasions. The syntypes in Warsaw have yellow hal-

teres and both frontal triangle and mesonotum dull, gray to brownish gray
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tomentose. The syntype in Budapest, on the other hand, has black halteres,

shining frontal triangle (either thinly tomentose or merely dirty), and pol-

ished black thorax. The description clearly shows that some characters

came from each species, and that all characters could not possibly have

come from any one of the species or one of the specimens.

Designation of a lectotype from a mixed series is a critical step. In this

case, if one of the Warsaw syntypes were to be designated, the action would

result in sinking Conioscinella Duda in synonymy, but the latter is a far

more widely used and more important name. If the Budapest syntype were

to be designated, the name Tropidoscinis might fall in the synonymy of some
older name but it might ultimately be found valid for a small Neotropical

group. Inasmuch as the name Tropidoscinis has consistently been misap-

plied in European literature (see discussion under Incertella, new genus),

that erroneous usage does not argue for saving the name for any holarctic

group. Certainly, one should not designate a lectotype that would result in

sinking the far better known and more widely used name Conioscinella.

Therefore I designate as Lectotype of Tropidoscinis luederwaldti Ender-

lein the syntype in the Hungarian National Museum in Budapest, and at my
request my lectotype label has been placed on it by Dr. L. Papp. Thus far,

I have been unable to find additional examples for detailed study.

Apallates Sabrosky, New Genus

Type-species: Oscinis dissidens Tucker, 1908.

Slender, usually black species, with chiefly polished black frontal triangle,

and hind tibia with small spur anteroventrally.

Eyes sparsely and microscopically pubescent, appearing bare under low

magnification; frons at vertex much broader than an eye, parallel sided, not

or barely projecting in advance of eyes; frontal triangle predominantly pol-

ished black, sometimes partly but rarely extensively tomentose, not long,

typically about ^Is length of frons, at base well separated from eyes, flanked

on each side by a row of erect interfrontal hairs, the hindmost 1 to 3 hairs

set on triangle itself at extreme edge, the row then diverging forward from

the triangle; in profile (Curran, 1934: 342, fig. 22), head as high as or slightly

higher than long, depending on height of gena, vibrissal angle nearly a 90°

angle and facial profile not or only weakly concave; gena distinct, finely

tomentose above, with narrow genal dilation (peristome); facial carina at

most a low narrow ridge and incomplete; 2nd antennal segment short, 3rd

moderately large, suborbicular, slightly broader than long; arista micro-

scopically pubescent; proboscis short, haustellum and labella each shorter

than or at most as long as a palp. Cephalic bristles slender, not conspicuous:

inner and outer verticals distinct, ocellars and post-ocellars shorter, erect

and cruciate at tips, fronto-orbitals about 7 in each row, hairlike, the 4

posterior most distinct.
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Mesoscutum gently convex, only moderately beset with fine hairs ar-

ranged in rows; mesonotum and upper half of pleuron finely tomentose, in

a few species mesoscutum partly polished; scutellum short and broadly

rounded. Pairs of bristles: 1 weak humeral, 1 + 2 notopleural, 1 postalar,

1 posterior dorsocentral, 1 apical and 1 subapical scutellar, the scutellars

not on enlarged bases, apical scutellars well separated, convergent to tips,

sometimes a posterior intraalar developed but more often hairlike.

Legs slender, ordinary; mid femur of male (14 species examined) usually

with femoral organ consisting of one or two rows of tiny warts, 3-7 in each

row, a few species with two rows of short, closely placed bristles; hind tibia

not enlarged, the posterodorsal tibial organ narrowly elongate-oval, a short

preapical anteroventral spur, in many species distinct and approximately

equal in length to diameter of tibia, in others {coxendix, neocoxendix, etc.)

the spur reduced, Vi the diameter of the tibia and easily overlooked, though

stout, black, and distinct from pale tibial hairs.

Wing (Curran, 1934: 342, fig. 15) usual for Oscinellinae; costa to 4th vein,

which ends approximately in apex of wing; 1st basal cell narrow; discal cell

long and anterior crossvein (r-m) opposite or slightly beyond middle of cell;

5th vein with curvature midway along discal cell; anal area of wing broad,

anal "angle" well developed.

Male genitalia (Figs. 1, 2) with cerci discrete, widely separated, usually

each cercus long and slender, in a few species relatively short; surstyli flat

and broad, usually about equibroad throughout to a rounded apex, in a few

species broadened apically and either shallowly bilobate or with narrow

apical process at one corner; hypandrium complete, narrow.

Included species.—As New Combinations W\ih Apallates: Hippelates

convexus Loew, Oscinis coxendix Fitch, Oscinis dissidens Tucker, H. herm-

si Sabrosky, H. microcentrus Coquillett, H. montanus Sabrosky, Oscinella

neocoxendix Sabrosky, Oscinella ochripes Sabrosky, Oscinella particeps

Becker, and Hippelates tener Coquillett.

Gender and derivation.—Masculine; based on the Greek apallassois), to

set free, to deliver from, combined with Hippelates, referring to the fact

that many of the included species are removed from the genus Hippelates.

Remarks.—I could find no femoral organ in the Nearctic species coxendix

and neocoxendix; however, the femoral organ is present, although some-
what reduced, in their almost identical Neotropical counterparts, and I have

no hesitation in including the Nearctic species in Apallates. The hind tibial

spur, always present, is relatively strong and distinct in species that have

usually been referred to Hippelates, but greatly reduced and inconspicuous

in the species usually referred to Oscinella. A similar relationship may exist

between Lioscinella and Liohippelates (see discussion under Lioscinella).

In 1929 and 1930, Duda published a number of generic names for Neo-
tropical Chloropidae, and some of these contained species that belong to
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Figs. 1-12. Male genitalia of Chloropidae. 1-2, Apallates dissidens. 3-4, Malloewia dia-

holus. 5-6, Neoscinella f^i^as. 7-9, Speccafrons mallochi. 10. Biorhitella hesperia. 11-12,

Homaluroides f^ramineus. 1,3,5, 7, 10, 11, Posterior view of epandrium. 2, 4, 6, 8, Hypandrium

and phallic complex, ventral view. 9, Same, dorsal view. 12, Lateral view of terminalia.



420 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

the group I am naming Apulia tes. Some of these genera were mixtures, but

as interpreted under subsequent type designations, none of the generic

names applies to Apallates. The species of Apallates with tiny, inconspic-

uous hind tibial spur were usually referred to Oscinella, probably because

of the polished black frontal triangle. However, as noted earlier in this

paper, the name Oscinella is used for O. frit and relatives, a group quite

unrelated to Apallates.

Biology.—The available rearing information is not precise, but such rec-

ords as "reared from boll weevil infested cotton squares" and "reared from

dead and dying Drymaeus dormani [tree snail]'' suggest that the larvae are

saprophagous. The adults are not attracted to humans; they are not "eye

gnats" or "yaws flies" like the true Hippelates flies and Liohippelates, with

which many of the species have long been associated because of the pres-

ence of a hind tibial spur.

Biorbitella Sabrosky, New Genus

Type-species: Oscinella hesperia Sabrosky, 1940.

As described for Apallates, to which it appears most closely related,

except as follows: Eyes densely pubescent; outer vertical and postvertical

bristles strongest and longest of the head bristles, the inner vertical and

ocellar bristles shorter and weaker, ocellars and postocellars erect and cru-

ciate at least at tips; 2 pairs of strong fronto-orbital bristles; notopleural

bristles 1 + 1 (1 anterior, 1 posterior), the upper posterior only weakly

developed, short and hairlike; mid femur of male with femoral organ con-

sisting of 2 rows of tiny warts; hind tibia with or without short spur, if

present not as long as diameter of tibia; male genitalia (Fig. 10) with cerci

short, mere points, widely separated; surstyli flat, short and broad, very

broadly rounded, slightly to distinctly elbowed, often broadened apically;

postgonites long, slender, tapering; hypandrium complete, narrow.

Included species.—As New Combinations with Biorbitella: Oscinella

frontoorhitalis Sabrosky, O. hesperia Sabrosky, Oscinis pectoralis Coquil-

lett, Oscinis virgata Coquillett, Neoolcanahates orbitalis Duda.

Gender and derivation.—Feminine; name derived from the feature of 2

pairs of fronto-orbital bristles.

Remarks.—This small group of species is close to Apallates, but it is

recognized on the basis of the densely pubescent eyes, 1 + 1 notopleural

bristles, and surstyli.

Incertella Sabrosky, New Genus

Tropidoscinis of recent European authors, not Enderlein.

Type-species: Oscinella incerta Becker, 1912.

Small, slender species with heavily gray tomentose frontal triangle and
mesonotum, and 1 anterior and 1 posterior notopleural bristles.
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Eyes large, moderately to densely short to long pubescent; frons broader

than an eye; frontal triangle broad at base, short, Vi to Vs length of frons, dull

and heavily tomentose, on each side the row of interfrontal hairs set on the

triangle itself, at the extreme edge, then diverging from it anterior to distal

part of triangle; in profile head as high as or higher than long, frons only

slightly projecting in advance of eye, facial profile receding and the rounded
vibrissal angle a 90° angle or slightly obtuse; gena moderately narrow, its

height V2 or less the breadth of 3rd antennal segment, broadly tomentose
above with narrow and shining genal dilation (peristome) below; facial ca-

rina a sharp ridge dorsally, flattening out below; antenna of moderate size,

3rd segment subquadrate, broader than long; arista microscopically pubes-

cent; proboscis and palpi short. Cephalic bristles distinct: Inner (sometimes

weak) and outer vertical and erect ocellar and postocellar bristles, the ocel-

lars subparallel, reclinate and slightly converging, postocellars cruciate at

tips; fronto-orbitals numerous, hairlike, typically the upper 3 (occasionally

2 or 4) slightly stronger than the others.

Mesonotum and upper Vi of pleuron dull, densely tomentose; mesoscutum
approximately square, as long as broad, with fine, sparsely set hairs ar-

ranged in rows ; scutellum broad and short, broadly rounded apically. Chae-

totaxy: 1 weak humeral, 1 anterior and 1 posterior notopleural, 1 postalar,

1 posterior dorsocentral, 1 apical and 1 subapical (rarely 2) scutellar pairs

of bristles, the apical scutellars widely separated at bases.

Legs short, hind tibia with narrowly elongate-oval tibial organ; mid femur

of male with slight dorsal swelling and a femoral organ of 2 rows of closely

placed warts bearing short, stout spines, as figured by Andersson (1977, fig.

130) for the Palearctic species, '^Tropidoscinis^^ alhipalpis (Meigen).

Wings usual for Oscinellinae, costa ending at 4th vein (M,+2) which ends

at apex of wing; 2nd vein of moderate length, 2nd costal sector slightly but

obviously longer than 3rd sector; 3rd and 4th veins parallel or only slightly

diverging; 1st basal cell narrow, not broadened; anterior crossvein opposite

middle of discal cell, or slightly beyond; anal area of wing well developed.

Male genitaha as described and figured by Andersson (1977) for '^Tropi-

doscinis'' alhipalpis (Meigen), the cerci distinct and the surstyli flat and

simple.

Included species.—As New Combinations with Incertella: Botanohia

hispina Malloch, Oscinis dorsata Loew (synonyms Oscinis dorsalis Loew,
preocc; Botanohia spiniger Malloch), Oscinella incerta Becker, Oscinella

infesta Becker, Botanohia insularis Malloch, Oscinis minor Adams, Oscinis

ovalis Adams.
Gender and derivation.—Feminine; from the type-species, a common

North American species.

Remarks.—This genus is clearly holarctic. The type-species, Oscinella

incerta Becker, is very close to, and obviously congeneric with Chlorops
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alhipalpis Meigen and Oscinella kerteszi Becker from Europe (New Com-
binations with Incertella). In Duda's revision of the Palearctic Chloropidae

(1932), both of these species were referred to Conioscinella, to which the

species oi Incertella will key in Duda's work. Collin (1946), Nartshuk (1970)

and Andersson (1977) all recognize this group as a distinct genus, but er-

roneously as Tropidoscinis. Andersson characterized the genus as having

two posterior notopleural bristles, which is true for T. zuercheri Duda,

which seems to me to belong in Oscinella, but alhipalpis and kerteszi have

only one posterior notopleural, along with the other species that I place in

Incertella.

Malloewia Sabrosky, New Genus

Type-species: Siphonella diabolus Becker, 1912.

Black, chiefly polished; subcranial cavity (oral cavity) longer than broad,

face concave, and vibrissal angle projecting; notopleural bristle formula

1 + 2.

Eyes large, sparsely microscopically haired, with long axis typically di-

agonal from vertex toward vibrissal angle; frons subquadrate; frontal tri-

angle short, at most little over halfway to anterior margin of frons, polished

black, interfrontal hairs on each side at extreme edge of triangle; in profile

head more or less subquadrate, height and length equal or nearly so, 1.00-

1.09x as high as long except in two species with broad gena, typically frons

only moderately sloped and long axis of eye diagonal from vertex toward

vibrissal angle, and face concave with vibrissal angle projecting in advance

of anterior margin of eye; facial carina distinct, narrow, complete to episto-

mal area, antennal foveae relatively deep and well marked; subcranial cavity

(oral cavity) obviously longer than broad, or at most length and breadth

equal; antenna small, 3rd segment rounded distally and broader than long,

arista microscopically pubescent; proboscis slightly elongated, geniculate,

labella slender. Cephalic bristles short but strong: Inner and outer verticals,

and erect ocellars and postocellars, the last usually convergent to tips or

cruciate at tips; 4 pairs of fronto-orbital hairs short, weak, and inconspic-

uous in most species.

Thorax chiefly polished black in most species, mesoscutum tomentose
only in M. excipiens; mesoscutum slightly longer than broad, convex, with

numerous coarse piliferous punctures, in definite rows in some species, less

distinctly so in others but always with definite median acrostical and dor-

socentral rows; scutellum flattened, often rugose, always with numerous
discal hairs. Thoracic bristles: 1 weak humeral, 1 anterior and 2 posterior

notopleural, 2 postalar, 1 posterior dorsocentral, and 1 apical and 1 sub-

apical scutellar pairs of bristles, with sometimes a 2nd pair of lateral scu-

tellars basad of but close to the subapical pair.
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Legs ordinary, with narrowly elongate-oval tibial organ; hind tibia without

spur; mid femur of male with femoral organ consisting of 2 rows of warts,

one row of rather large ones, the other row of much smaller ones. In M.
diabolus, the type-species, there were 11 large and 8 small warts, but smaller

numbers in other species examined.

Wing usual for Oscinellinae, costa ending at 4th vein (M,+2), which ends

at apex of wing; 2nd costal sector obviously longer than 3rd sector; 3rd and

4th veins straight, parallel or slightly diverging from bases; 1st basal cell

narrow, not broadened midway, and sides of distal portion parallel (cell

appearing slightly broadened in M. aequa which has greatly shortened cell);

anterior crossvein (r-m) barely beyond middle of discal cell; anal area of

wing well developed.

Male genitalia (Figs. 3, 4) similar to those of Neoscinella and Lioscinella;

cerci discrete, separated by a U-shaped cleft; surstyli broad and straplike

to apex; hypandrium narrow throughout, and completely closed; aedeagal

apodeme short; postgonites tapering, without unusual development.

Included species.—As New Combinations with Malloewia: Siphonella

abdominalis Becker (synonym, Oscinella bifurca Becker), S. aequa Becker,

S. diabolus Becker, S. excipiens Becker, S. extrema Becker, S. neglecta

Becker, Madiza nigripalpis Malloch, M. setulosa Malloch.

Gender and derivations.—Feminine; a combination of the names of au-

thors Malloch and Loew, both of whom published extensively on Chloro-

pidae, plus the termination -ia.

Remarks.—In some respects, notably the form of the head (face concave,

vibrissal angle projecting), this group of species resembles Oscinimorpha,

but that genus has heavily tomentose frontal triangle, densely short-haired

eyes, and shortened discal cell. There is also a resemblance in the form of

the head and the shining black body to Siphonella, in which most of the

species were described, but in that genus the head is more extreme, the

eyes are densely short haired, and the postocellar bristles are strong and

parallel.

Malloewia abdominalis (Becker) differs in not having a distinctly pro-

jecting vibrissal angle, especially in the males, but otherwise it is best as-

sociated with Malloewia. It is unique among the species with shining black

thorax in having an entirely yellow abdomen.

Neoscinella Sabrosky, New Genus

Type-species: Oscinella gigas Sabrosky, 1940.

Shining black, with mesoscutum and scutellum densely beset with pili-

ferous punctures, and scutellum flattened; vibrissal angle not projecting an-

terior to eye; notopleural bristle formula 1 + 2.

Eyes large, sparsely microscopically haired, with long axis nearly vertical;

frons subquadrate; frontal triangle short, at most extending little over half-
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way to anterior margin of frons, polished black, interfrontal hairs at each

side barely on extreme edges of triangle; in profile, head short, higher than

long (1. 23-1.41 X), with strongly sloped frons not projecting in advance of

eye, and face not or only slightly concave, the vibrissal angle approximately

90° and not projecting in advance of eye; gena moderately narrow, its height

much less than breadth of 3rd antennal segment; genal dilation (peristome)

narrow; facial carina present but low; subcranial cavity (oral cavity) ob-

viously broader than long, by 1. 17-1. 25 x; antenna small, 3rd segment

rounded distally and broader than long; arista microscopically pubescent;

proboscis short. Cephalic bristles slender: inner and outer verticals, erect

but recurved and converging ocellars, and erect postocellars cruciate at tips;

fronto-orbitals short and hairlike, 6 pairs distinct.

Thorax almost entirely polished black, narrowly tomentose around and

below base of wing; mesoscutum slightly longer than broad, convex, with

numerous coarse piliferous punctures, approximately in rows but median

acrostical and the dorsocentral rows especially distinct; scutellum flattened,

more or less rugose, with numerous discal hairs. Thoracic bristles: 1 weak
humeral, 1 anterior and 2 posterior notopleural, 2 postalar, 1 posterior dor-

socentral, and 1 apical and 1 subapical pairs of bristles, each subapical

scutellar rather closely approximated to an apical bristle.

Legs ordinary, with narrowly elongate-oval tibial organ; hind tibia without

spur; mid femur of male with slight dorsal swelling and a single row of 5

warts with short spines.

Wing as usual for Oscinellinae, costa ending at 4th vein (Mi+.j)^ which

ends at apex of wing; 2nd costal sector obviously longer than 3rd sector;

3rd and 4th veins straight, parallel; 1st basal cell narrow, not broadened

midway, sides of distal portion parallel; anterior crossvein (r-m) beyond
middle of discal cell; anal area of wing well developed.

Male genitalia (Figs. 5, 6) with cerci discrete, well separated, short and

rounded; surstyli straplike, slightly tapering to apex; hypandrium moder-

ately broad, completely closed; postgonites large, clavate; aedeagal apo-

deme short and slender. Female cerci exceptionally long and slender.

Included species.—As New Combinations with Neoscinella: Oscinella

fuscipalpis Becker, O. gigas Sabrosky, O. luguhria Sabrosky.

Gender and derivation.—Feminine; from the prefix neo- plus Oscinella.

Remarks.—This small group is composed of three species that do not fit

elsewhere in the classification of the family. No males are available for O.

fuscipalpis, but it is associated on the basis of other characters.

Speccafrons Sabrosky, New Genus

Type-species: Oscinella mallochi Sabrosky, 1938 {Botanobia halterata Mal-

loch, preoccupied).
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Polished black, with brownish-black halteres and characteristically speck-

led frons, and distinctive male genitalia.

Eye densely short pubescent; frons of moderate width, at vertex wider

than an eye and slightly less than V2 width of head, but less than its own
length; frontal triangle of medium size, % length of frons, chiefly polished

black but ocellar tubercle broadly gray tomentose and an apical streak of

gray tomentum, and a row of long interfrontal hairs on each side; frons with

numerous hairs set in bare spots scattered over the finely tomentose surface,

giving a characteristic speckled appearance; in profile, eye large, long axis

nearly vertical; gena narrow, occupied chiefly by sclerotized genal dilation

(peristome); vibrissal angle rounded, approximately a 90° angle, not pro-

jecting in advance of eye; face dull, facial carina a low ridge, inconspicuous;

antenna short, 3rd segment suborbicular; arista short, micropubescent; oral

cavity much broader than long; proboscis short and fleshy. Cephalic bristles:

Outer verticals and the erect and cruciate postocellars conspicuous, mod-

erately long, the inner verticals and the erect and cruciate ocellars little

longer than hairs; a row of 6-7 fronto-orbital hairs on each side of frons.

Mesonotum chiefly polished black; mesoscutum densely punctate, with

numerous hairs arranged in rows, the median acrostical and dorsocentral

rows evident; scutellum broadly rounded, only about Vi as long as broad at

base, disk flattened to slightly convex, punctured and rugose, with numer-

ous hairs; mesopleuron bare. Thoracic bristles: 1 humeral, 1 + 2 notopleur-

al, 1 postalar, 1 posterior intraalar, 1 posterior dorsocentral, and 1 apical

and I to several subapical scutellar pairs of bristles, the apical scutellars

cruciate.

Legs short, not unusually developed; hind tibia posterodorsally with elon-

gate-oval tibial organ; femoral organ on mid femur of male consisting of 1

row of warts bearing short spines.

Wing venation ordinary, without unusual development; costa to 4th vein,

which ends at apex of wing; 2nd vein weakly bisinuate; marginal cell nar-

rower than submarginal; 2nd costal sector much longer than 3rd sector;

ultimate section of 3rd and 4th veins approximately parallel; 1st basal cell

not broadened midway; anterior crossvein joins discal cell slightly beyond

middle of cell; ultimate section of 5th vein longer than distance between

crossveins; anal area of wing well developed.

Male genitalia (Figs. 7-9) with epandrium and surstyli heavily sclerotized,

the latter unusually large, incrassate and semi-globose, appearing like a pair

of boxing gloves, each as large as the whole hypandrial area; cerci separate,

large and broad; hypandrial arms only weakly fused behind; postgonites

tapered to narrow apex; aedeagus small, aedeagal apodeme short.

Included species.

—

Oscinella malloc/ii Sabrosky, New Combination.

Gender and derivation.—Feminine, from Anglo-Saxon specca, a speck,

plus Latin frons, forehead or brow.
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Subfamily Chloropinae

Epichlorops Becker. Chlorops scaber Coquillett lacks the broadly round-

ed apex of frontal triangle found in other species of the genus, but it seems

best referred to Epichlorops (New Combination) because of the rugose,

unstriped mesoscutum.

Parectecephala Becker. Among other characteristics of the type-species,

Oscinis longicornis Zetterstedt, Andersson (1977) mentioned the "velvety

black spot in anterior part of inner lateral mesonotal stripes," and the me-

sopleural hairs. These features may be true only of the type-species, al-

though the name Parectecephala has been widely used in almost all faunal

regions, including the Nearctic, for Chlorops-\\\iQ species with slightly elon-

gate third antennal segment and thick white arista. Pending further studies,

I retain Parectecephala in its customary sense for our common species,

none of which has the characteristics just cited for the type-species.

Pseudopachychaeta Strobl. This was proposed for a small species, P.

pachycera Strobl, from the Balkan Peninsula. Andersson (1977) has referred

to it Oscinis approximatonervis Zetterstedt, previously included in Diplo-

toxa or Lasiosina, and I agree with Andersson.

Homaluroides Sabrosky, New Genus

Type-species: Chlorops gramineus Coquillett, 1898.

Stocky-bodied, C/i/oro/75-like species with small antennae, broad genae,

and a large frontal triangle with 2 or more rows of hairs on each half.

Eyes bare; head higher than long, frons only slightly projecting in advance

of eyes; frons very broad, over twice width of an eye and broader than long;

frontal triangle large, apex at anterior margin of frons and basal comers
almost touching eyes except in a few species, in most species with a median

depression varying from a narrow groove to a broad and shallow depression,

with 2 or more rows of hairs on each V2 of triangle, the surface ranging from

coarsely punctate to shagreened to smooth and only finely punctured; facial

profile receding, vibrissal angle greater than 90°, obtusely rounded; facial

carina a low narrow ridge continuing below a rather broad ridge separating

the antennal bases; ptilinal suture typically conspicuous, in some species

appearing as a deep groove extending almost straight across the frons above
the antennal bases, but usually turned ventrad at the ends, often with broad

areas both mesad and laterad of the end portions of the suture, the mesal

area continuous with a frequently well-exposed frontal lunule; parafacial

relatively broad, usually visible in profile; gena broad, breadth greater than

that of a 3rd antennal segment, divided approximately in Vi by a diagonal

line from posteroventral curve of eye to vibrissal angle, the posteroventral
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Vz shining and more or less rugose; antenna small, arista micropubescent;

proboscis small. Chaetotaxy reduced: Inner and outer vertical bristles dis-

tinct, ocellars and postocellars slender and less distinct, not obvious, pro-

clinate, the ocellars divergent.

Mesoscutum convex, thickly covered with fine to coarse, piliferous punc-

tures; scutellum relatively short, broader than long, broadly rounded api-

cally, disk convex with numerous hairs in 2 stripelike patches, one on each

side of a bare median area; mesopleuron usually bare, sometimes with a

few hairs, occasionally extensively haired. Chaetotaxy: 1 humeral, 1 ante-

rior and 2 posterior notopleural, 1 postalar, 1 posterior intraalar, 1 posterior

dorsocentral, 1 apical and usually 1 subapical scutellar pairs of bristles, the

apical and subapical scutellars grouped near apex of scutellum, apicals near

to each other but not approximated at bases.

Legs moderately slender, hind femur not enlarged, hind tibia slender and

lacking a tibial organ posterodorsally.

Wings with strong veins except for ultimate sector of 4th vein (M1+2);

costa extending slightly beyond end of 3rd vein; 3rd and 4th veins widely

divergent, ending before and behind apex of wing, respectively; 1st basal

cell long and narrow; anterior crossvein beyond a point opposite middle of

discal cell, the posterior crossvein appearing retracted.

Male genitalia (Figs. 11, 12) with cerci united as a broad mesolobe that

is sometimes weakly bifid apically; surstyli not lobed, long, moderately

broad at base, then suddenly narrowed and thence narrow, tapering, and

curved to a narrow, sometimes hooklike apex; hypandrium elongate,

U-shaped, narrowed anteriorly in ingratus and quinquepunctatus.

Included species.—As New Combinations with Homaluroides: Chlo-

rops abdominalis Coquillett, Anthracophaga distichliae Malloch, C. gra-

mineus Coquillett, C. ingratus Williston (synonyms, A. interrupta Becker,

C. fossae Becker), C. melleus Loew, Homalura mexicana Duda, C. pilo-

sulus Becker (C. horridus Becker, preoccupied), C. quinquepunctatus

Loew, C. sUrdus Curran.

Gender and derivations.—Masculine; derived from the generic name

Homalura plus -aides, resembling.

Remarks.—As far as known, the species form galls on grasses. The type-

series of distichliae was reared from bract-covered galls on salt-marsh grass,

Distichlis spicata (L.) Greene. Both ingratus and gramineus were described

from material reared from gall-like swellings on grasses, the former from

Muhlenhergia mexicana (L.) Trin., the latter from an unknown grass. The

former has subsequently been reared from other species of Muhlenhergia.

New species near melleus have been reared from stem swellings on Aristida

and Sporoholus. A species near distichliae was reared from Bermuda grass,

Cynodon dactylon (L.) Pers.
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Two different species groups can be recognized, but both appear to have

the same fundamental characters, and there are some intermediate species:

i^nimineus group (frontal triangle densely and coarsely punctate, median

depression broad and shallow): distichliae , gramineus, mexicanus, also/?/-

losulus (atypical); quinquepunctatus group (frontal triangle smooth and pol-

ished, piliferous punctures fine or only moderately distinct, not appreciably

interrupting the shine; median depression a narrow groove): quinquepunc-

tatus, mellc'us, surdus. Chlorops ahdominalis, with entirely black thorax,

and C. ingrutus, with narrower frontal triangle, have a different habitus but

seem best referred here.

Superficially, Homaluroides suggests the European Homalura Meigen,

but that is quite a different genus in a number of distinctive characters:

Scutellum highly convex above but flat below, with narrow margin on which

are a number of short bristles on small tubercles, the apical pair of bristles

slightly longer than the others and only narrowly separated; hind tibia with

large, elongate-oval tibial organ like that of Thaumatomyia; facial carina a

high, broad, flat ridge evident in profile and separating distinct antennal

foveae; vibrissal angle slightly projecting, face concave in profile. The Eu-

ropean species of Homalura have the mesoscutum, scutellum, and meso-

pleuron coarsely punctate, but the species of Homaluroides are finely punc-

tate as usual in Chloropinae. The mesopleuron in Homaluroides may have

some hairs.

The Palearctic genus Eurina is another genus with some similarities to

Homaluroides, but the head is elongate, frons projects well in advance of

the eyes, and the antennae are elongate, notably the second segment. The
scutellum is broad apically, almost as broad as at the base. The pteropleuron

is haired, an exceptionally unusual character in Chloropidae.
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Abstract.—The forked fungus beetle Bolitotherus cornutus (Panzer), in-

habits bracket fungi. Males differ greatly in their body size and in the size

of their horns. Evidence is presented suggesting that large-horned males

have greater access to fungal feeding sites and mate more frequently than

smaller-horned males.

The forked fungus beetle Bolitotherus cornutus (Panzer), completes its

entire life cycle on polyporoid bracket fungi (Liles, 1956; Pace, 1967). Fe-

males plaster single eggs to the surface of the brackets with excrementlike

material. Upon eclosing, the larvae bore into the fungus where they feed on

fungal tissue. Pupation occurs in the bracket, and, after emerging, the adults

live and feed exclusively on the fungal shelf. Adults may reproduce in suc-

cessive seasons, and specimens older than two years have been recorded

in the wild (Pace, 1967). Movement patterns suggest that these beetles are

highly sedentary, spending most of their lives on a single tree or even a

single fungal bracket (Heatwole and Heatwole, 1968; Brown, unpublished

data). Bracket fungi thus represent a resource which is critical to the suc-

cessful growth and reproduction of this beetle; yet trees infected with fungi

are widely scattered, and the feeding activities of both larvae and adults

ultimately destroy the fungal brackets.

Unlike the female, the male possesses a pair of horns that arise from the

pronotum and extend anteriorly well beyond the head. Horn size is highly

variable, ranging from 31% to 80% of the total body length of the beetle.

Males use their horns during two types of aggressive encounters (Pace,

1967; this study). When two males meet on a fungal bracket, they may push
each other with their horns butted together, an interaction which may end
when one male retreats or is dislodged and drops off the fungus. Alterna-

tively, aggression may result from an encounter between a male and a male-
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Table 1. Percent occupation of the experimental fungus block by large-homed males (L)

and small-homed males (S) when both L and S were present in the experimental arenas.

Probability levels (P) refer to the null hypothesis that paired percentages are equivalent (two-

tailed test, Sokal and Rohlf, 1969). Sample sizes are in parentheses.

Observation '^c occupation P

A. At least one of the males was

occupying the fungus (395),

when L alone was on fungus, 36

when S alone was on fungus. 16 <.001

B. A solitary male was occupying

the fungus (206),

when that male was L, 69

when that male was S. 31 <.001

C. One of the males and the female

occupied the fungus simultaneously (95),

L was with the female, 78

S was with the female. 22 <.001

female pair. Mating is preceded by as much as 30 minutes of precopulatory

activity during which a male remains mounted on a female so that his head

is over her posterior and his posterior over her head. The male then pro-

trudes his aedeagus (which projects onto the female's head or prothorax)

and rocks violently from left to right. Solitary males encountering such a

precopulatory (or copulatory) pair may attempt to dislodge the mating male.

In this instance, the aggressor typically approaches the coupled male and

grasps his antagonist by using his pronotal horns and head as forceps. The
aggressor may thus successfully pry the courting or breeding male off the

female.

Although aggression between males has been observed by several work-

ers (Liles, 1956; Pace, 1967) and has led to the postulation of territoriality

in this species, aggressive encounters are relatively rare, and two or more

males are found on single fungus brackets in the field. The facts that fungal

brackets represent defensible resources critical to reproduction and that the

males use horns of variable sizes during encounters with other males suggest

a series of experiments designed to examine some of the behavioral inter-

actions between males when food and oviposition sites are limited.

Methods

Twenty-one experimental arenas were constructed by inverting transpar-

ent plastic drinking cups (8.75 cm diameter, 7 cm height) over petri dishes.

The floor of each chamber was covered by forest leaf litter. A cube of fresh
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Table 2. Percentages of courtship and breeding activities in the paired males experiment.

F = female: other abbreviations as in Table 1.

Observations T of courtship P

A. All courtship and copulatory

activities (58),

involving L and F, 79

involving S and F. 21 <.001

B. Courtship and copulatory

activities on the fungal block (30),

involving L and F, 89

involving S and F. 11 <.001

C. Courtship and copulatory

activities on the chamber floor (28),

involving L and F, 70

involving S and F. 30 <.001

bracket fungus {Ganoderma applanatum (Pers.) Patouillard), 15.6 cm^ was

mounted on a toothpick pedestal in the center of the chamber, approxi-

mately 4.5 cm above the floor. Two males, differing in horn size, and a

single female were placed in each chamber. Chambers were maintained at

room temperature with ambient lighting in the Mountain Lake Biological

Station, Pembroke, Virginia. The positions and activities of the beetles in

each chamber were determined at irregular intervals of at least 30 minutes

for the next five days. Beetles were scored as being either on or off the

fungus and reproductive behaviors were noted. All observations were made
between 0900 and 0200 hours, night time observations relying on a flashlight

for illumination. After five days, the larger-horned male in each chamber
was removed in order to determine the viability of the smaller male (i.e., as.

a control). Observations continued for an additional four days. Each arena

was observed a total of 40 times during the course of the experiments.

Results and Discussion

When both males were present in the experimental arenas, larger males

were observed on the fungus blocks significantly more often than were

smaller males (Table 1). In fact, solitary larger males accounted for 36% of

all observations in which one or both of the males were observed on the

fungus. Solitary small males accounted for only 16% of these observations,

and both males occurred on the fungus 24% of the time. When the analysis

is restricted to those observations in which only one male occupied the

fungus, that male was the larger male in 69% of the samples. When only
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Table 3. Percentage comparisons of the behavior of small-horned males when large-horned

males were present in the experimental arena and after the large-horned males had been re-

moved from the arena. Abbreviations as in Tables 1 and 2.
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These results suggest that larger males do have greater access to food and

oviposition sites than do smaller males, either because of aggressive inter-

actions or avoidance reactions. Larger males also were observed paired

with females more often than smaller males, indicating a direct mating ad-

vantage. The observation that the mating activities of small males did not

increase when larger males were removed from the arenas may suggest

either that small males were not as reproductively capable as larger males

or that females discriminate against smaller-horned suitors.

While these observations suggest that larger-horned males are favored

over smaller-horned individuals, identification of the independent effects of

horn and body size is difficult, since horn length was correlated with body

total length (correlation coefficient (r) = .74, sample size = 40, probability

of a greater r < .01). The critical experimental alteration of horn size has

not yet been attempted, but individual males with broken horns have been

observed in the wild, suggesting that such manipulations may be feasible.
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Abstract.—Seven new species of the genus Scaphoidophyes Kirkaldy, S.

attenuatus, S. furcatus, 5. morbus, 5. ramsayi, S. rigidus, S. spinatus, and

S. wolfi, are described from various countries of Africa. A key for the sep-

aration of species of this genus is included.

The genus Scaphoidophyes Kirkaldy previously included two species,

Scaphoidophyes annae (Kirkaldy, 1906) and Scaphoidophyes pyrus (Barnett

and Freytag, 1976). Seven new species from Africa are described here.

Members of this genus are apparently widely distributed in Africa.

This genus was incorrectly spelled Scaphoidophytes in Barnett and Frey-

tag (1976). The correct spelling is Scaphoidophyes which agrees with the

original spelling by Kirkaldy (1906).

Materials and Methods

The internal male genitalia were processed according to a technique de-

veloped by the author (Barnett, 1976). Illustrations of the male genital struc-

tures were made by the author using a projecting microscope. Styles were

oriented for illustration with the two anterior ventral points of articulation

and the posterior apex in a horizontal plane on a microscope slide. The

valve and plate were flattened against a microscope slide with a coverslip.

Further details of the techniques and definitions of the terms used can be

found in Barnett (1977).

Color designations refer to the dictionary of standard color samples pre-

sented in the Methuen Handbook of Colour (Kornerup and Wanscher, 1967)

and were made viewing the most recently collected specimen under illu-

mination by an American Optical starlite 363V using a General Electric

1631X lamp.

I thank J. P. Kramer, Systematic Entomology Laboratory, USDA, at the

U.S. National Museum of Natural History, Washington, D.C., and J. T.

Medler, University of Wisconsin, Madison, for the specimens used in this

study. All types are deposited in the U.S. National Museum of Natural

History.
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Genus Scaphoidophyes Kirkaldy

Scaphoideus {Scaphoidophyes) Kirkaldy, 1906: 154. Type-species: Sca-

phoideus {Scaphoidophyes) annae Kirkaldy, by monotypy.

Coloration.—Usually brown, golden brown to oxide yellow, forewing

with coastal margin white to butter yellow, apical V5 dark brown.

Structure.—Male usually smaller than female. Head same width or nar-

rower than pronotum. Crown with bluntly angled anterior margin, face long-

er than wide. Forewing with moderately developed appendix, at least 2

reflexed crossveins between outer anteapical cell and coastal margin, an-

terior reflexed vein originating at middle of outer anteapical cell, 2nd re-

flexed vein more posterior, reflexed veins lying obliquely to costal margin,

usually 2 anteapical cells, rarely the outer anteapical cell divided basad, 4

apical cells.

Genitalia.—Apex of male pygofer usually with large stout setae. Plate

generally triangular with large stout setae. Style posterior cornutus usually

pointed, lateral lobe present. Connective anteriorly-shaped, notched pos-

teriorly. Paraphyses membranously attached posterolaterally. Aedeagus

broad in ventral aspect. Female pygofer cone-shaped, short, with stout se-

tae, usually with piece of 8th sternum visible laterally. Ovipositor usually

extended beyond pygofer.

Key TO THE Species of Scaphoidophyes

(Males only)

1. Aedeagal base, in ventral aspect, separated from connective by

two arms as long as connective length (Fig. 20)

morbus, new species

- Connective immediately joined to aedeagal base (Figs. 4 and 5) . . . 2

2(1). Apex of aedeagal shaft in ventral aspect symmetrical, without

lateral spines or processes (Fig. 11) 3

- Apex of aedeagal shaft in ventral aspect asymmetrical, processes

or spines emanating laterally from only one side (Fig. 4) 5

3(2). Apex of aedeagal shaft in ventral aspect with two laterally di-

rected recurved spines (Barnett and Freytag 1976: Fig. 10)

pyrus Barnett and Freytag

Apex of aedeagal shaft in ventral aspect without two laterally

directed recurved spines (Fig. 25) 4

4(3). Aedeagal shaft length in lateral aspect two times connective length

(Fig. 36) spinatus, new species

- Aedeagal shaft length in lateral aspect about equal to connective

length (Fig. 10) furcatus, new species

5(2). Pygofer in lateral aspect with posterior apex extended beyond
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pygofer as a broad spatulate apically rounded piece equal to py-

gofer length (Fig. 39) wolfi, new species

Pygofer in lateral aspect without spatulate apex; may have spines

or be roundly produced (Fig. I) 6

6(5). Connective length in ventral aspect only slightly more than con-

nective posterior width; aedeagus indirectly articulated to con-

nective (Barnett and Freytag 1976: Fig. 6) annae (Kirkaldy)

- Connective length in ventral aspect more than twice posterior

width; aedeagus directly articulated with connective (Fig. 25) 7

7(6). Aedeagal shaft process emanating from shaft near basal third (Fig.

25) nimsayi, new species

Aedeagal shaft with process emanating near apex (Fig. 31) 8

8(7). Aedeagal base in lateral aspect with process emanating below
aedeagal shaft (Fig. 29) rigidus, new species

- Aedeagal base without basal process emanating below aedeagal

shaft (Figs. 5 and 6) attenuatus, new species

Scaphoidophyes attenuatus Barnett, New Species

Figs. 1-7

Diagnosis.—Scaphoidophyes attenuatus resembles S. annae by having

the aedeagal shaft attenuated, but S. attenuatus has a right lateral spine on

the aedeagal shaft and S. annae does not. In S. attenuatus the aedeagal

base is not spade-shaped and dorsoventrally flattened as in 5. annae, but

S. attenuatus has the aedeagal base not much broader in dorsal view than

the connective posterior apex.

Length.—Male, 5.6-5.9 mm; female, 5.9-6.2 mm.
Coloration.—Generally golden brown. Crown raw umber anteriorly faded

to golden brown near posterior margin, with apical white dot, white dot on

each side of apex, narrow white medial line, posterior white line and white

lateral areas on posterior margin not reaching eyes; eyes copper red to

English red with white longitudinal line; face pale yellow. Pronotal anterior

area brown, faded to brownish yellow at posterior margin. Scutellum pale

yellow with central area melon, and triangular anterolateral marginal areas

light brown. Legs cream to pale yellow. Forewing translucent, brownish

yellow, veins golden brown, anterior margin yellowish white, dark brown
medial spot, apical V., dark brown. Female abdomen ventrally pale yellow,

dorsally raw umber. Pygofer maize, faded to yellowish brown near posterior

margin. Ovipositor brownish orange.

Structure.—Coronal length equal to interocular width, anterior Vi mi-

nutely punctured; head anterior angle 95°.

Male genitalia.—Pygofer elongated, posterior dorsal margin thickened

(may be anal collar) into heavy spine; unsclerotized angle below spine;
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ATTENUATUS

FURCATUS

Figs. 1-Ll. Male genitalia. 1-7, Scaphoidophyes attenuatus. 1, Pygofer, lateral aspect. 2,

Valve, ventral aspect. 3, Plate, ventral aspect. 4, Connective and aedeagus, ventral aspect. 5,

Connective and aedeagus, lateral aspect. 6, Tip of aedeagus enlarged, lateral aspect. 7, Style,

ventral aspect. All structures drawn to same scale. 8-13, S.funatus. 8, Pygofer, lateral aspect.

9, Valve, ventral aspect. 10, Connective and aedeagus, lateral aspect. 11, Connective and
aedeagus, ventral aspect. 12, Plate, ventral aspect. 13, Style, ventral aspect. All structures

j

drawn to same scale.
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dorsal margin with numerous large setae near middle and numerous small

setae near ventral margin and interior. Valve triangular with posterior, me-

dially produced point. Plate long, pointed; row of large setae near lateral

margin. Style length twice anterior width. Connective anterior bifid. Ae-

deagal base small; aedeagal shaft long; spine on left lateral margin of ae-

deagal shaft near posterior apex and extended beyond apex; gonopore an-

teapical.

Types.—Holotype S labeled "Suakoke [!, Suakoko), Liberia 1-28-52 13/

C.C. Blickenstaff/light trap." Allotype (same data as holotype) and 4 6 and

7 9 paratypes (same data as holotype, but two specimens dated 12/8/51 and

one dated 2/16/53).

Scaphoidophyes furcatus Bamett, New Species

Figs. 8-13

Diagnosis.—Scaphoidophyes furcatus resembles S. annae, but the ae-

deagal base of S. furcatus is not spade-shaped.

Length.—Male, 5.3 mm.
Coloration.—Generally golden brown. Crown raw umber with apical

white spot, two lateral central spots, medial white line, and two pale yellow

dashes on posterior margin on each side of medial line; eyes dark brown

with longitudinal white line; face pale yellow. Pronotum golden yellow with

anterior yellowish brown band, medial white line across band, and 2 lateral

spots on each side of medial white line. Scutellum white, with light brown

anterolateral, triangular areas. Forewings brownish yellow, veins golden

brown, anterior forewing margin pale yellow with yellowish brown paral-

lelogram, apical V5 yellowish brown.

Structure.—Coronal length equal to interocular width.

Male genitalia.—Pygofer length 2x anterior height; anal collar extended

posteroventrally to apical spine which extends Vs of pygofer length beyond

pygofer posterior margin; anal tube large; anterior apodeme present. Valve

triangular, posterior margin uneven. Plate with medial margin straight, lat-

eral margin convex, and with large setae laterally. Style length 3x anterior

width; setae at juncture of lateral lobe and cornutus. Connective bifid an-

teriorly, dorsal apodeme present, posterior margin articulated with aedeagal

base. Aedeagal base in lateral aspect with ventral process canted ventrad

then dorsad; apex of process bifid, aedeagal shaft medial, gonopore apical.

7vp(..—Holotype 6 labeled ''Suakoke [!, Suakoko] Lib./Blickenstaff/ 1-

28-' 52^4089."

Remarks.—This species is known only from the holotype.

Scaphoidophyes morbus Barnett, New Species

Figs. 14-20

Diagnosis.—Scaphoidophyes morbus resembles 5. attcnuatus but has the

aedeagus separated from the connective by two arms.
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MORBUS

.25MM

RAMSAYI
Figs. 14-24. Male genitalia. 14-20, Scaphoidophyes morbus. 14, Pygofer, lateral aspect.

15, Connective, dorsal piece of aedeagus, aedeagus, lateral aspect. 16, Valve, ventral aspect.

17, Plate, ventral aspect. 18, Dorsal piece of aedeagus, caudal aspect. 19, Style, ventral aspect.

20, Connective and aedeagus, ventral aspect. All external structures drawn to same scale; all

internal structures drawn to same scale. 21-24, 5. ramsayi. 21, Pygofer, lateral aspect. 22,

Valve, ventral aspect. 23, Connective and aedeagus, lateral aspect. 24, Plate, ventral aspect.

All external structures drawn to same scale; all internal structures drawn to same scale.
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Length.—Male, 4.8 mm.
Coloration.—Generally yellowish brown to raw umber. Crown yellowish

brown with lighter anterior brown band, apical medial longitudinal white

dash, and pale yellow spot on each side of longitudinal dash and eye; face

pale yellow; eye copper red with longitudinal white line. Pronotum brown
to dark brown, darker near anterior margin. Scutellum central area white

with yellow-orange tinge to central part of white area, anterior lateral mar-

gins raw umber. Forewings yellowish brown, veins darker, anterior margin

translucent pale white, posterior V5 raw umber. Legs same as S. attenuatus.

Structure.—Interocular width equal to coronal length; crown depressed

before apical margin, minutely punctured.

Male genitalia.—Pygofer length 2x anterior height, large setae mostly

dorsal. Valve triangular, posterior margins sinuous, anterior margin emar-

ginate. Plate parallelogram-shaped, margins irregular, large setae centrally

located, 2 setae near posterior apex. Style anterior part robust; lateral lobe

very small; apical comutus rectangular, apex and inner margin with cren-

ulations. Connective bifid anteriorly and posteriorly; dorsal apodeme pres-

ent; length IV^x width. Aedeagus articulated to connective, with dorsal and

ventral parts; dorsal piece almost as long as ventral piece, bifid apically for

over V2 length; ventral part with 2 arms extended laterally and then medially,

heart-shaped in ventral aspect, arms attached posteriorly to large ovoid

piece from which extends aedeagal shaft; shaft apically pointed in ventral

aspect, gonopore apical.

Type.—Holotype 6 labeled "S. Africa: Transvaal/S km. w. Raapmuiden/

26 January 1974/Ashley. B. Gurney."

Remarks.—This species is known only from the holotype.

Scaphoidophyes ramsayi Barnett, New Species

Figs. 21-25

Diagnosis.—Scaphoidophyes ramsayi resembles S. attenuatus, but the

lateral process of the aedeagal shaft is longer, broader, and more sinuous

than in S. attenuatus.

Length.—Male, 5.2-5.5 mm; female, 5.0 mm.
Coloration.—Generally brownish yellow. Crown raw umber faded to yel-

lowish brown posteriorly with apical pale yellow dot, lateral pale yellow

area on each side of pale yellow medial line, and posterior margin with white

dots on each side of medial pale yellow area; eyes copper with longitudinal

white line; face pale yellow. Pronotum yellow, anterior irregular band raw

umber. Scutellum pale yellow, central area yellow, triangular anterior areas

brownish orange. Forewing brownish yellow, anterior veins yellowish

brown, posterior veins same as ground color, anterior margin translucent

white to pale yellow, anterior central blotch raw umber, apical V5 raw um-
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.25MM

RAMSAYI

RIGIOUS

Figs. 25-31. Male genitalia. 25, Scaphoidophyes ramsayi. connective and aedeagus, ventral

aspect. Scale as indicated. 26-31, 5. rigidus. 26, Pygofer, lateral aspect. 27, Valve, ventral

aspect. 28, Style, ventral aspect. 29, Connective and aedeagus, lateral aspect. 30, Plate, ventral

aspect. 31, Connective and aedeagus, ventral aspect. All external structures drawn to same
scale; all internal structures drawn to same scale.
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ber. Legs same as in 5. attemiatus. Female abdomen pale yellow ventrally,

anterior area raw umber. Pygofer pale yellow. Ovipositor light brown.

Structure.—Coronal length equal to interocular width.

Male genitalia.—F*ygofer with anal tube about 3x as long as anterior

height; anal collar somewhat reduced but extended posteriad to apical spine;

spine with several ventral spines; anal tube robust. Valve triangular, margins

slightly irregular. Plate length 3x anterior width with large lateral setae.

Style length 2x anterior width; lateral lobe with setae. Connective bifid

anteriorly and posteriorly, articulated with aedeagus. Aedeagus bilaterally

asymmetrical in ventral aspect, spine on right side longer than aedeagal

shaft on left side; gonopore apical.

ry/?e5.—Holotype 6 labeled "Nigeria: lle-lfe/W State 7 Jun 1973/J. T.

Medler Coll." Two <S paratypes with same data as holotype but one dated
"29 Dec 1972."

Remarks.—This species is named for Maynard Ramsay, USDA, APHIS,
Plant Protection and Quarantine, who is well known for his ardent endeav-

ors to prevent the entry and establishment of foreign species detrimental to

American agriculture.

Scaphoidophyes rigidus Barnett, New Species

Figs. 26-31

Diagnosis.—Scaphoidophyes rigidus resembles S. attenuatus, but 5. rig-

idus has a long spine below the aedeagal shaft.

Length.—Male, 4.9 mm.
Coloration.—Generally oxide yellow. Crown generally raw umber with

white anterior apical dot, white irregular transverse blotch, and butter yel-

low posterior margin; face pastel yellow; eyes brown with longitudinal grey

line. Pronotum orange with anterior golden brown band, 2 lateral white to

yellow spots, and faint medial longitudinal butter yellow line. Scutellum

white, central area melon, anterior lateral triangles brownish yellow. Legs

pastel yellow. Forewing translucent apricot yellow, posterior veins yellow-

ish brown, apical area raw umber.

Structure.—Coronal width 114 coronal length; head anterior angle 95°.

Male genitalia.—Pygofer 2x as long as anterior height with posterior

apical spine. Valve triangular, posterior margin medially protuberant. Plate

with inner margin sinuous, lateral margin straight with large setae. Style

with lateral piece of anterior part prominent; setae at juncture of lateral lobe

and apical cornutus; comutus punctate. Connective bifid anteriorly, fused

to aedeagus posteriorly. Aedeagus bilaterally asymmetrical in lateral aspect,

with aedeagal shaft emanating from ventral portion of aedeagal base; shaft

curved dorsad; ventral spine nearly as long as aedeagus and also emanating

from aedeagal base, in ventral aspect shaft with left apical projection with

2 spines; gonopore apical.
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SPINATUS

0.1 MM

WOUFI

Figs. 32-45. Male genitalia. 32-38, Scaphoidophyes spinatus. 32, Pygofer, lateral aspect.

33, Valve, ventral aspect. 34, Plate, ventral aspect. 35, Connective, ventral aspect. 36, Con-

nective and aedeagus, lateral aspect. 37, Style, ventral aspect. 38, Aedeagus, caudal aspect.

Pygofer, plate, style, aedeagus in caudal aspect, and connective in ventral aspect drawn to

0.25 mm scale, valve drawn to 0.5 mm scale. Connective in lateral aspect drawn slightly smaller

than 0.25 mm scale. Aedeagus drawn to 0.1 mm scale. 39-45, S. wolfi. 39, Pygofer. lateral

aspect. 40, Valve, ventral aspect. 41, Plate, ventral aspect. 42, Pygofer, dorsal aspect. 43,

Connective and aedeagus. lateral aspect. 44, Style, ventral aspect. 45, Connective and aedea-

gus, ventral aspect. All external structures drawn to same scale; all internal structures drawn
to same scale.
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Type.—Holotype 6 labeled "Genewonday/Cape Mount/Liberia/2- 17-53-

15/C. Blickenstaff/swept."

Remarks.—This species is known only from the holotype.

Scaphoidophyes spinatus Barnett, New Species

Figs. 32-38

Diagnosis.—Scaphoidophyes spinatus resembles S. attenuatus, but the

aedeagus of 5. spinatus is symmetrical.

Length.—Male, 5.7 mm.
Coloration.—Generally oxide yellow. Crown yellow brown with apical

pale yellow area, pale yellow lateral blotches on each side of thin pale yellow

medial longitudinal line, and posterior Va maize; face cream; eyes mandarin

orange with longitudinal white line. Pronotum golden yellow with anterior

brownish yellow band, posterior margin of band ragged. Scutellum light

yellow with oxide yellow to orange triangular areas. Forewings translucent

golden yellow, veins brownish yellow, anterior margin transparent with pale

yellow tint, apical margin yellowish brown. Legs cream to pale yellow.

Structure.—Coronal length equal to interocular width.

Male genitalia.—Pygofer length Wix anterior height; anal collar extend-

ed from base of anal tube to beyond posterior apex as a spine. Valve tri-

angular, inner and lateral margins rather straight, apex bluntly pointed. Plate

triangular with large lateral setae. Style anterior part robust, lateral lobe

angular, apical cornutus canted laterad. Connective bifid anteriorly and pos-

teriorly; dorsal and ventral apodemes present; connective articulated to ae-

deagus posteriorly. Aedeagal base in caudal aspect teardrop shaped, in lat-

eral aspect with ventral process extended from ventral area of base, ventral

process extended 2x basal height beyond base posteriorly; gonopore apical.

7vp^..—Holotype S labeled "Suakoke [! Suakoko]/l-28-52/C C Blicken-

staff/Light trap."

Remarks.—This species is known only from the holotype.

Scaphoidophyes wolfi Barnett, New Species

Figs. 39-44

Diagnosis.—Scaphoidophyes wolfi resembles S. rigidus in aedeagal form,

but S. wolfi does not have a large asymmetrical piece emanating from the

apex of the aedeagal shaft.

Length.—Male, 4.9 mm.
Coloration.—Generally yellowish brown. Coronal vertex raw umber with

2 lighter spots on each side of a light medial line and 3 white spots on

anterior margin of vertex; eyes yellowish brown; face yellowish white.

Pronotum with raw umber anterior band interrupted with 5 longitudinal pale

yellow lines; remainder of pronotum brownish yellow. Scutellum white to

yellowish white, central area pale yellow, anterior lateral areas dark brown.
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Forewing generally brown with some lighter areas in cells, costal margin

pale yellow to cream. Legs pale yellow. Female abdomen ventrally pale

yellow, dorsally dark brown. Pygofer anterior areas maize, posterior brown;

ovipositor brown with lateral cream stripe on each side.

Structure.—Coronal length equal to interocular width.

Male genitalia.—Pygofer short, in lateral and ventral aspect with apices

prominent, apical pieces extended beyond pygofer the length of the pygofer.

Valve generally triangular. Plate with lateral and inner margins sinuous, with

large lateral setae. Style length slightly more than anterior width; lateral

anterior articulation extended anteriorly; cornutus pitted; small setae at

juncture of lateral lobe and cornutus and on inner margin opposite lateral

lobe. Connective bifid anteriorly, articulated to aedeagus posteriorly, short,

about 2x as long as wide in ventral aspect; dorsal apodeme present. Ae-

deagus bilaterally asymmetrical, in ventral aspect with left side of aedeagal

shaft bulged apically, in lateral aspect C-shaped; apical spine present; gono-

pore apical.

Types.—Holotype S labeled "Nigeria: Zugurma/NW State 15 Sep 1974/

J. T. Medler Coll." One i and 1 9 paratypes (same data as holotype).

Remarks.—This species is named for Duane C. Wolf, Department of

Agronomy, University of Maryland, who gave support which made possible

this study. This species is known only from the holotype.
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REVIEW OF THE SAWFLY GENUS ERIOCAMPIDEA
(HYMENOPTERA: TENTHREDINIDAE)

David R. Smith and John H. Lawton
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Educ. Admin., USDA % U.S. National Museum of Natural History, Wash-
ington, D.C. 20560; (JHL) Department of Biology, University of York, Hes-
lington, York, YOl 5DD England.

Abstract.—The male and larva of Eriocampidea arizonensis Ashmead are

described. The foodplant is Pteridiiim aquilinum (L.) Kuhn, bracken fern.

The life history in south central New Mexico is descibed, and new distri-

bution records are given from Durango, Mexico. Eriocampidea chiapasensis,

n. sp., is described from southern Mexico. A key is given to separate the

two species.

When the senior author revised the North American Selandriinae (Smith,

1969), only several females of Eriocampidea arizonensis were available for

study. Subsequently, we have obtained males and larvae with definite host

data and additional distribution records from Mexico. The addition of a

second species from southern Mexico indicates that members of Eriocam-

pidea feed on ferns at high elevations from southern Arizona and New
Mexico south to Chiapas.

The junior author spent the summer of 1979 in New Mexico and found

the males, larvae, and host for arizonensis (fieldwork in New Mexico was
supported by a Scientific Investigations grant from the Royal Society, Lon-

don). Other specimens for this study were supplied by Gary Gibson and

Henri Goulet, Biosystematics Research Institute, Agriculture Canada, Ot-

tawa; Paul H. Arnaud, Jr., California Academy of Sciences, San Francisco;

Verne Pechuman, Cornell University, Ithaca, New York; and D. W. Webb,
Illinois Natural History Survey, Urbana.

References to original descriptions are found in Smith (1969).

Eriocampidea arizonensis Ashmead
Figs. 1, 4-6, 10-16

Female.—As redescribed by Smith (1969).
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1 . Distribution of Eriocanipidea arizonensis (circles) and E. chiapasensis (tri-

Male.—Length, 5.5-6.0 mm. Generally orange yellow with most of dor-

sum black. Black are pedicel, flagellum, and spot on outer surface of scape

of antenna, apex of mandibles, large area on frons and vertex except for

yellowish inner orbits, area just above antennae, V-shaped mark between

anterior ocellus and antennae, broad stripe from upper inner orbits to pos-

terior postocellar furrows, and outer orbits to near top of eye; mesonotum
except for stripe on each side of prescutum; metanotum; upper corner of

mesepisternum; narrow lines on sutures of mesopleurae; basal plates and
most of terga 2 and 3 and center of 4 except for lateral deflexed margins;

and mid and hind tibiae and tarsi. Characters as for female. Genitalia in

Figs. 4-6; inner margin of harpe rounded; apiceps of vosella with only mi-

nute teeth.

Larvae.—Late feeding stage, 13.0-17.0 mm in length. Whitish in pre-

served specimens, green when alive; head amber with darker brown mottled

areas especially on vertex, upper V2 of frons, and behind eyes; black are

eyespots, wings of spiracles, tarsal claws, tibiae, and minute body tubercles.

Head with very sparse, short, scattered hairs. Antenna conical, 5-seg-

mented. Mandibles with teeth arranged as in Figs. 10, 11; maxilla in Fig.
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Figs. 2, 3. Eriocampidea ihiapasensis. 2, Sheath. 3, Lancet. Figs. 4-6. E. arizonen-

sis. 4, Male genital capsule. 5, Volsella. 6, Penis valve. Figs. 7-9. E. chiapasensis. 7.

Male genital capsule. 8, Volsella. 9, Penis valve. Figs. 10-13. Larva of E. arizonensis.

10, Right mandible. 11, Left mandible. 12, Maxilla. 13, Epipharynx.

12, lacinia with 6 to 8 stout spines; epipharynx in Fig. 13; labial palpus 3-

segmented, prementum with 6 setae; labrum with 6 setae; clypeus with 6

Nsetae. Thorax with few tubercles on segments; prothorax without a pair

o f fleshy protuberances. Abdominal segments 2 to 8 each with 7 annulets;

annulets 2, 3, and 4, subspiracular lobe, and surpedal lobe each with one or

more minute, blackish tubercles usually arranged as follows: 2nd annulet

with 1 tubercle above spiracle; 3rd annulet with 1 tubercle behind spiracle;

4th annulet with 3 tubercles, the lower one behind spiracle; subspiracular
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Figs. 14-16. Eriocampidea arizonensis. 14, Feeding damage on bracken fern. 15, Larva.

16, Male. (Photographs by J. H. Lawton)

and surpedal lobes each with 1 or 2 tubercles. Prolegs present on abdominal
segments 2 to 8 and 10. Tenth tergum with few setae; subanal area with

numerous setae.

Early feeding stage, 7.0-9.0 mm in length. Characters as above but with

much darker coloration. Black are head; thoracic legs; wings of spiracles;

apex of 9th tergum; most of 10th tergum; prolegs, at least on outer surface;
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and tubercles of body as described above, but larger and appearing as small

plates.

Host.

—

Pteridium aquilinum (L.) Kuhn, bracken fern.

Distribution.—Known from southern Arizona, southern New Mexico,

and Durango, Mexico (Fig. 1). The associated males and larvae described

above are from New Mexico, ski road from Alto to Sierra Blanca, 8000' and

9500', adults collected 22 May 1979 and 9 and 10 July 1979, larvae collected

26 June 1979 and 16 and 17 July 1979, by the junior author. The senior

author has seen specimens from the following localities in Durango, Mexico:

Buenos Aires, 10 mi. W. La Ciudad, 9000', May 8, 1961; 24 mi. W. La
Ciudad, 7000', 4, 16, 20 July 1964; 6 mi. W. La. Ciudad, 9000', 11 June

1964; El Salto, 10 mi. W., 9000', 8, 9, 10, 12, 14, 20, 25 June 1964, 9, 15,

July 1964; 3 mi. E. El Salto, 8500', 18 July 1964; 10 mi. W. Durango, 9000',

22 April 1961.

Life history.—In the Sacramento Mountains of New Mexico all adults

and larvae were collected from bracken fern. There were two generations

of adults, one during the last two weeks of May followed by a second in the

first and second weeks of July. No adults were seen in the intervening

period. Larvae appeared from eggs laid by the first generation of adults on

11 June 1979 and persisted until 28 June. Larvae of the second generation

were first recorded on 16 July and remained until 2 August. The first (June)

generation of larvae probably pupated and emerged immediately to give rise

to the second (July) generation of adults, although other more complex life

histories are possible.

Larvae feed on the outer portions of the pinnae of the host concentrating

their attack towards the apex of the frond. Damage is sometimes extensive

(Fig. 14). The species is most common on stands of bracken in open mead-

ows at 8000 to 9000 feet, but a small number of larvae were also collected

from fronds in Pinus ponderosalQuercus gamhelli forest at a similar altitude.

Most bracken in the open meadows becomes tough and unpalatable by mid-

summer, and all second generation larvae were found on fresh, soft fronds

regenerated after frost damage in the spring.

Adult males apparently outnumbered adult females by approximately 2:

1

in both generations. A total of 29 males and 14 females were collected from

bracken fronds (x' under the null hypothesis of a 1:1 sex ratio = 5.23:0.05 <
P < .01, a ratio which general field observations suggest is quite normal).

The reason for the apparent imbalance in the sex ratio is unknown.

Remarks.—The specimens from Durango, Arizona, and New Mexico are

all similar in coloration and structure; in general, the specimens from Du-

rango are slightly smaller than those from southwestern United States.

The larvae apparently change color from the eariy to late feeding stages.

Young larvae have more black coloration as described above, whereas more

mature larvae are much paler, have a more brownish head, and lack black
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areas on the ninth and tenth terga, larger conspicuous plates on the body,

prolegs, and thoracic legs.

Another bracken fern sawfly that has a similar distribution to that of

arizonensis \s Aneuffmenus scuteUatus Smith. The larvae oi scutellatiis can

be separated from that of arizonensis by the presence of a pair of fleshy

protuberances on the anterior margin of the pronotum, presence of numer-

ous, long hairs on the head, lack of winged spiracles, lack of minute black

protuberances on the body, and the uniform, pale coloration of the head.

Eriocampidea chiapasensis Smith, New Species

Figs. 1, 2, 3, 7-9

Female.—Length, 5.5-6.5 mm. Black; white to yellowish orange are clyp-

eus, labrum and mouthparts except for apex of mandibles; narrow inner

orbits to top of eye with hind orbits brownish; lateral angles of pronotum;

tegulae; narrow posterior margin of abdominal terga, lateral downturned

margins of terga, and sterna entirely; legs except for basal >i4 of coxae and

infuscated to black tarsi. Wings hyaline to slightly dusky; veins dark brown,

stigma pale brown. Structural characters as for genus. Sheath and lancet in

Figs. 2, 3.

Male.—Length, 5.0-6.0 mm. Generally yellow with much of dorsum of

head and thorax black. Black are antennal scape and flagellum; apex of

mandibles; large area on vertex and frons not touching antennal insertions

or eyes but extending through postocellar area to hind margin of head and

excluding a V-shaped mark between antennae and front ocellus; small spot

on upper corner of mesepimeron; mesonotum except for a stripe on each

side of prescutum and sometimes a stripe on inner margin of each lateral

lobe; basal plates and mesal area of terga 2, 3, and sometimes 4; and mid

and hind tarsi, especially the apical 4 tarsal segments. Structure as for that

of female. Genitalia in Figs. 7-9; inner margin of harpe protuberant; apiceps

of volsella with 7-8 large teeth.

Larvae.—Unknown.
Holotype.— d, "Mex., Chis., 9500 ft., Zontehuitz, nr. S. Crist., 27 May

1969, W. R. M. Mason." In the Canadian National Collection, Ottawa.

Paratypes.

—

Chiapas: Same data as for holotype (299, 1 S)\ same data

as for holotype except 9600 ft., 25 June 1969(1 6)\ 10 mi. NE San Cristobal,

5.V.69, 7500', H. J. Teskey (1 9); 7200 ft., S. Cristobal las Casas, 21 May
1969, Malaise trap (19), same data, 29 May 1969 (1 9); 6 mi. E. San
Cristobal, d.l.C, 2.V.69, J. E. H. Martin (1 9); 7200 ft., S. Cristobal las

Casas, 13 June 1969; W. R. M. Mason (19); San Cristobal 1. Casas, 4-25,

1959, 7500', H. E. Evans (1 S). Mexico: Real de Arriba, Temescaltepec,
VI-10-33, H. E. Hinton, R. L. Usinger(l 9). Michoacdn: Bosencheve, Rt.

15, km 129, July 7-8, 1965, Flint and Ortiz (19); Tancitaro, 6000 ft., July

20, 1941, H. Hoogstraal (19). Oa.xaca: Tejocates, Rt. 190, km 491, Aug.
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4, 1965; Flint and Ortiz (1 9). In the Canadian National Collection, Cali-

fornia Academy of Sciences, Cornell University, Illinois Natural History

Survey, and U.S. National Museum of Natural History.

Host.—Unknown.
Distribution.—Mexico (Chiapas, Mexico, Michoacan, Oaxaca) (Fig. 1).

Remarks.—Except for coloration, the female is difficult to distinguish

from that of arizonensis. Structurally, they are very similar, but the color-

ation of chiapasensis is much paler than that of arizonensi.s. In chiapasensis,

the underside of the abdomen, entire orbits of the eyes, and legs except for

part of the coxae and tarsi are all orange yellow. Distinct structural char-

acters separating the two species are found in the male genitalia; these can

be compared in Figs. 4 to 9. Note especially the structure of the harpes and

volsellae. The penis valve of chiapasensis is very similar to that of arizo-

nensis but not quite as curved.

The species name is based on the type-locality, the state of Chiapas,

Mexico.

Key to Species

1

.

Female 2

- Male 3

2. Venter of abdomen yellow; legs mostly yellow except for coxae and

middle and hind tarsi which are blackish; orbits of eyes entirely

yellow chiapasensis, new species

- Abdomen black with narrow posterior margin of each segment yel-

low; legs mostly black with apex of coxae, apex of femora, inner

surface of front femur, and tibiae except for apical outer surface of

hind tibiae yellowish; hind and outer orbits of eyes usually black to

brownish arizonensis Ashmead

3. Inner margin of harpe protuberant; apiceps of volsellae with large,

distinct teeth (genitalia. Figs. 7-9) chiapasensis, new species

- Inner margin of harpe rounded; apiceps of volsellae with small teeth

(genitalia. Figs. 4-6) arizonensis Ashmead
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tion, Laramie, Wyoming 82071; Professor and graduate research assistants,
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Abstract.—Using marked males and females of Efferia frewingi (Wilcox),

it was demonstrated that multiple mating occurs. Ten males and eight fe-

males mated twice, and three males and one female mated three times.

Mating times ranged from 6 to 24 minutes with a mean of 14.1 minutes.

Scattered references on multiple mating among asilids were recently sum-

marized by Bullington and Lavigne (1980). Based on these limited data, we
hypothesized that males of a non-courting asilid species would mate re-

peatedly with any female which they encountered, and that females would

be equally receptive.

In order to successfully conduct a multiple mating study, a species with

certain characteristics must be chosen: (1) Relatively high density so that

there is a reasonable chance of the specimen mating with another of the

same species while the investigators are present; (2) the length of time spent

in copulo is short enough so that the complete matings of several individual

pairs can be observed within a limited time period; and (3) the behavior of

specimens is not affected by the marking material.

These criteria were met by a population of Efferia frewingi (Wilcox) lo-

cated on open rangland one mile east of Laramie, Wyoming. We established

that the density of the asilids was such that we could locate specimens

within a reasonable time period. The ratio of females to males in several pop-

ulation samples was 2:1. Several mated pairs were kept under observation

to establish the mating sequence. We observed that the behavioral sequence

' Published with the approval of the Director, Wyoming Agricultural Experiment Station, as

Journal Article No. JA- 1038.
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was essentially the same as reported for this species by Lavigne and Dennis

(1975) from an open rangeland site near Shoshoni, Wyoming, 247 miles to

the west.

Initially, mated pairs were located as we walked across the IVi acre open

rangeland site, but so few pairs were encountered that a second method

was used. In this latter method, we netted a female asilid. Upon encoun-

tering a male asilid, we released the captive asilid near (e.g. 30 cm) the

located specimen. In about 50% of the cases, the male flew rapidly after the

female, making contact with her. Either copulation ensued during the "at-

tack" flight (92%), or the female escaped from the male (8%). Escape was

accomplished by the female fighting off the male or by the female exhibiting

thanotosis (feigning death) and being dropped by the male.

After the mated pair rested on the ground from 4 to 18 minutes (mean 7.8

minutes), they flew onto vegetation at heights ranging from 25 cm to 3 m.

Following the final extended buzz indicating imminent separation, the male

fell off to the side, climbed back on, and then pulled away from the female

using both legs and wings to initiate separation. As the pair was separating

they were captured in a 15" insect net. This was sometimes accomplished

by sweeping the pair off the vegetation. A simpler method was employed

later that involved the placing of the net over the pair and the vegetation

after the male had initiated the final wing buzz, as described by Lavigne and

Dennis (1975).

Once captured, both sexes were marked by placing a dot of Testers model

airplane paint (Pla Enamel, 1103 Red, The Testor Corporation, Rockford,

lUinois), on the dorsal mesonotal bristles using the base of a grass stalk.

When a previously mated individual was found mating again, another dot

was added anteriorly in the same region. Subsequent observations of

marked individuals showed that the presence of a spot of paint on the dor-

sum of the thorax did not interfere with normal activities of the asilid:

Feeding, mating and oviposition.

Asilids were located and marked for 10 days during the experimental

period, August 28 to September 14, 1979. A day of rain on September 13th,

followed by freezing overnight temperatures caused a dramatic reduction in

population size, resulting in the cessation of the experiment.

The majority of matings occurred between 1000 and 1300 hours, thus

limiting the amount of time we could gather data.

In the initial stages of the experiment, at the termination of mating, all

pairs were marked. Subsequently, searches were made for marked individ-

uals, so that both marked and unmarked specimens could be released near

each other.

The results of the marking experiment are as follows: (1) 31 males and 36

females were marked at least once; (2) 10 males and 8 females mated twice;

and (3) 3 males and 1 female mated 3 times. These data support the hy-
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pothesis that in a non-courting asilid species both males and females mate

repeatedly, as observed incidentally by Lavigne and Dennis (1975).

In the course of the investigation, we noted that two of the mated females

had prey when accosted by males, which was not observed by Lavigne and

Dennis (1975). Additionally, one male, when presented with a female, took

her as prey instead of as a mate. Based upon 29 complete matings, time

spent in copulo ranged from 6 to 24 minutes with a mean of 14.1 minutes.

These times closely correlate with those recorded by Lavigne and Dennis

(1975).
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LARVAL DESCRIPTIONS OF RENIA HUTSONI, R. RIGIDA, AND
R. MORTUALIS WITH A KEY TO LARVAE OF RENIA

(LEPIDOPTERA: NOCTUIDAE)
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Section of Faunistic Surveys and Insect Identification, Illinois Natural

History Survey, 172 Natural Resources Building, Urbana, Illinois 61801.

Abstract.—Descriptions of last instar larvae are presented for three

species of the noctuid genus Renia Guenee: R. hutsoni J. B. Smith, R. rigida

J. B. Smith, and R. mortualis Barnes and McDunnough. Illustrations are

provided for selected characters and to complement the accompanying key

to all known Renia larvae.

Systematic and life history information on the larvae of species in the

genus Renia Guenee (subfamily Herminiinae) is attributable to Dyar (1900),

Crumb (1934, 1956), and Forbes (1954). Dyar described the egg, all larval

instars, and, briefly, the pupa of Renia sobrialis (Walker) although the cor-

rect identity of the species that he reared is/?, larvalis Grote. He stated that

eggs from early June moths of R. larvalis produced moths of R. sobrialis in

August, concluding that R. larvalis is a form of the latter. McDunnough

(1938) and Forbes (1954) treated R. larvalis and R. sobrialis as distinct

species. The second author maintained that the moths of R. larvalis exhibit

seasonal variability (size and coloration) whereas R. sobrialis does not, but

that the two species can be separated on the basis of antennal characteris-

tics. Forbes additionally gave very brief larval descriptions and life history

information for R. larvalis and R. sobrialis although he acknowledged un-

certainty regarding the identity of the larva of the second species. Crumb

(1934) provided a generic description of Renia based on larval characters,

fairly extensive descriptions for the larvae of six species (R. factiosalis

(Walker), R. sobrialis, R. salusalis (Walker), R. fraternalis J. B. Smith, R.

flavipunctalis (Geyer), and R. discoloralis Guenee), a key for separating the

species, and some life history data. Descriptions of the same six taxa and

the key are repeated with slight modifications in Crumb's 1956 paper.

Published information indicates that Renia larvae characteristically feed

on dead leaves of deciduous trees (Dyar, 1900; Crumb, 1934, 1956; Forbes,

1954) except that Forbes noted R. larvalis to feed on fresh and wilted leaves
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Figs. 1-3. Left half of head capsules showing color patterns and surface sculpturing: 1,

Renia hutsoni. 2,R. rigida. 3,R. mortualis.

of persimmon, and J. G. Franclemont (personal communication) has reared

the same species on hickory {Carya). Many other herminiine caterpillars

also eat dead leaves but numerous examples of living plant, combinations

of living/dead plant, and scavenger feeders are known as well (Crumb, 1934,

1956; Yamamoto and Sugi, 1955).

The purpose of this paper is to describe the last instar larvae of three

additional species that currently stand in Renia {R. hutsoni J. B. Smith, R.

rigida J. B. Smith, and/?, mortualis Barnes and McDunnough) and to pres-

ent an updated key to the known Renia larvae. The descriptions of R. rigida

and R. mortualis are offered with some hesitancy because of the small

number of reared specimens that were studied. However, because of little

chance to secure additional adult-associated larvae of these species in the

forseeable future, the descriptions are presented in spite of the inherent

limitations rather than not utilize the available material.

The three species were reared from eggs of female moths collected during

a 1967 summer field study in the Chiricahua Mountains, Cochise County,

Arizona. Specific collecting localities and dates are provided in the individ-

ual descriptions. The larvae were fed dead leaves of Quercus spp. that were
misted with water daily. The mature larvae were preserved in 70% EtOH
and deposited in the collection of John G. Franclemont. All accompanying
illustrations were drawn to scale with the aid of a M5 Wild stereomicroscope

and a grid system. The terminology follows that used previously (Godfrey,

1972).
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Figs. 4-6. Renia hutsoni. 4, Prothorax. 5, Metathorax. 6. Abdominal segments 6-8. Figs
7-9. R. rigida. 7, Prothorax. 8, Mesothorax. 9, Abdominal segments 6-8 Figs 10-1^ R
nwrtiHilis. 10, Prothorax. II, Metathorax. 12, Abdominal segments 6-8. (Lateral views- scale
Imes = 0.5 mm)
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Figs. 13-16. Renin hutsoni. 13, Dorsal integumental granules on abdomen. 14, Prothoracic

spiracle. 15, Dorsal setae on 4th abdominal segment. 16, Left tarsal claw and setae on meso-

thorax. Figs. 17-19. R. rif>ida. 17, Dorsal integumental granules on abdomen. 18, Prothoracic

spiracle. 19, Dorsal setae on 3rd abdominal segment. Figs. 20-23. R. mortualis. 20, Dorsal

integumental pattern on abdomen. 21, Prothoracic spiracle. 22, Dorsal setae on 3rd abdominal

segment. 23. Left tarsal claw and setae on mesothorax. (Scale lines = 0.1 mm)

Renia hutsoni Smith

General.—Head width 1.40-1.54 mm. Total head and body length 14.58-

17.42 mm. Metathoracic coxae widely separated. Prolegs present on Ab3-
6, 10; size slightly increasing caudad on Ab3-6. Crochets homoideous,
uniordinal. Integument of head and body granulated. Head (Fig. 1) with

small convex granules giving beaded texture above antennal socket and
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Figs. 24-26. Renia hutsoni. 24, Chaetotaxy of head (frontal). 25, Hypopharyngeal complex.
26, Mandible. Figs. 27-29. R. rii-ida. 27, Chaetotaxy of head (frontal). 28. Hypopharyngeal
complex. 29, Mandible. Figs. 30-32. R. mortuulis. 30. Chaetotaxy of head (frontal). 31, Hy-
popharyngeal complex. 32, Mandible. (Scale lines = 0.5 mm)
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Figs. 33-35. Setae Dl-2 and SDl on 9th abdominal segment. 33, Renin hutsoni. 34, R.

hgida. 35, R. mortualis. Figs. 36-37. Setae Dl-2 on 7th abdominal segment. 36, R. discoloralis.

37, R. factiosalis. Fig. 38. Dl on 6th abdominal segment, R. fluvipunctalis. Fig. 39. Prothorax

with cervical shield including the lateral seta, R. salisalis. (Scale lines = 0.5 mm except as

noted)

within ocellar area, pitted and rugose caudad. Body granules (Fig. 13) at

lOOx conical, isolated, each granule bearing minute ridges converging dis-

tad. Dorsal abdominal setae stout, blunt distally, inserted in conspicuous,

conical tubercles with broad bases (Fig. 15); Dl on Abl-8 projecting ceph-

alad, D2 caudad. Spiracles emarginate (Fig. 14).

Head (Figs. 1, 24).—Postgenal sutures parallel to each other. Epicranial

suture 0.60-0.72 mm. Height of frons 0.42-0.48 mm. Distance from Fl to

anterior edge of clypeus 0.18-0.22 mm. Interspace Fl—Fl 0.20 mm. All

punctures except Fa's not discernible. AF2 distinctly posterior of frons

apex. Setae A 1-3 forming obtuse angle at A2. Interspace PI— Fl distinctly

greater than P2—P2. L distinctly posterior of transverse line through PI

—

PI. PI slightly posterior of transverse line through juncture of adfrontal

ecdysial lines. L and P2 blunt distally, remaining head setae tapering distad.

Ocellar spacing: Ocl—Oc2 0.03-0.04 mm, Oc2—Oc3 0.04-0.07 mm, Oc3—
Oc4 0.02-0.03 mm.

Mouthparts.

—

Hypopharyngeal complex (Fig. 25): spinneret tapering dis-

tad; stipular seta distinctly shorter than Lpsl, shorter than Lpl; tip of Lp2
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approximating distal lip of spinneret; distal region of hypopharynx lacking

spines above spinneret, remainder of distal and proximolateral regions cov-

ered with numerous, short, thin spines. Mandible: lateral surface bearing

two setae; inner surface (Fig. 26) with two ridges extending distad, first

inner ridge bearing very slight thickening suggesting a tooth; outer teeth 1-

3 on cutting edge triangular, third tooth most pronounced, fourth reduced.

Thorax. —Segment TI (Fig. 4): cervical shield distinctly sclerotized with

transverse depression between XD and D tubercles and one behind D's;

shield extends laterad, includes SD2 tubercle. Setae SDl and L2 absent.

Tubercle LI triangular, narrowly separated from shield. SV setae on com-
mon tubercle and tapering distad, remaining prothoracic setae stout and
blunt distally. D2 caudad of line DI—XD2. Spiracle cephalad of posterior

margin of cervical shield with major axis extending caudad of SD2 but in-

tercepting posterior portion of SV tubercle. Segments T2-3 (Fig. 5): SDl
thin, hairlike; L2, SV and V tapering distad; remaining setae stout, blunt

distally. Tarsal setae (Fig. 16): Tsl tapering distad; Ts2 lanceolate, sharply

narrowing distad of midpoint and slightly narrowing proximad; Ts3 spatu-

late; Ts4 narrow, tapering distad.

Abdomen.—Abl-6 with 3 SV setae, Ab7-9 with 1 each. Ah6-8: chaeto-

taxy as in Fig. 6. Ab9: Dl and SDl subequal; tubercles Dl and SDl contig-

uous to narrowly separated (Fig. 33), if separated then less than width of

either tubercle. Length of Dl,2's on Ab6-7 0.20-0.32 mm. Height of Asp7
0.09-0.10 mm, Asp8 0.14-0.15 mm.

Coloration (living).—Head pale brown with dark coronal stripes. Body
grayish brown, irregulary blotched with small reddish brown areas; mid-

dorsal area dark, grayish brown; tips of tubercles dark brown to black, bases

yellowish brown; setae pale brown. Cervical shield dark brown. Width of

middorsal line on cervical shield about 14 distance Dl—Dl.

Material examined.

—

Seven specimens: East Turkey Creek, 6400 feet,

Chiricahua Mountains, Cochise County, Arizona. Reared by G. L. Godfrey

and J. G. Franclemont, August-September 1967 on fallen leaves oiQuerciis

spp. (mainly Q. arizonica Sargent and Q. hypolencoides A. Camus) from

whitish colored eggs laid on 30 July 1967 from female collected on the same
night. Female identified by J. G. Franclemont.

Renia rigida Smith

General.—Head width 1.24-1.30 mm. Total head and body length 13.7-

14.5 mm. Metathoracic coxae widely separated. Prolegs present on Ab3-6,

10; size slightly increasing caudad on Ab3-6. Crochets homoideous, unior-

dinal. Integument of head and body granulated. Head (Fig. 2) with homo-

geneous, small, closely spaced, convex granules creating finely beaded tex-

ture. Body granules (Fig. 17) at lOOx vary in size, isolated, conical; largest

granules bearing minute ridges converging distad. Dorsal abdominal setae
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(Fig. 19) Stout to slightly swollen medially, blunt distally, inserted in small

tubercles; Dl on Abl-8 projecting cephalad, D2 caudad. Spiracles emargin-

ate (Fig. 18).

Head (Figs. 2, 27).—Postgenal sutures nearly parallel to each other. Ep-

icranial suture 0.56-0.62 mm. Height of frons 0.38-0.42 mm. Distance from

Fl to anterior edge of clypeus 0.14 mm. Interspace Fl—Fl 0.12-0.16 mm.
All punctures except Fa's not discernible. AF2 distinctly posterior of frons

apex. Setae A 1-3 forming obtuse angle at A2. Interspace PI—PI distinctly

greater than P2—P2. L slightly posterior of transverse line through PI—PI;

L and PI posterior of transverse line through juncture of adfrontal ecdysial

lines. L and Pl-2 blunt distally, remaining setae tapering distad. Ocellar

spacing Ocl—Oc2 0.02 mm, Oc2—Oc3 0.04-0.05 mm, Oc3—Oc4 0.02-0.03

mm.
Mouthparts.

—

Hypopharyngeal complex (Fig. 28): spinneret tapering dis-

tad; stipular seta shorter than Lpsl, subequal to Lpl; distal region lacking

spines above spinneret, remainder of distal and proximolateral regions cov-

ered with numerous, short, thin spines. Mandible: lateral surface bearing

two setae; inner surface (Fig. 29) with two inner ridges extending distad,

first inner ridge bearing slight thickening suggesting a tooth; outer teeth 1-

3 triangular, third tooth most pronounced, fourth much reduced.

Thorax.

—

Segment Tl (Fig. 7): cervical shield distinctly sclerotized, deep

transverse depression divides shield into anterior and posterior halves;

shield extends laterad, includes SD2 tubercle. Setae SDL and L2 absent.

Setae thick, blunt tips. Tubercle LI triangular, free from cervical shield.

Setae SVl-2 on common tubercle. D2 caudad of line Dl—XD2. Spiracle

cephalad of posterior margin of cervical shield with major axis passing cau-

dad of SD2 and SVl-2. Segments T2-3 (Fig. 8): Dl-2, SD2, Ll-3 and SVl
thick, blunt distally; SDl thin, hairlike. Tarsal setae: Tsl thick, tapering

distad; Ts2 lanceolate, narrowing distad and proximad; Ts3 spatulate; Ts4

tapering distad.

Abdomen.—Abl-6 with 3 SV setae, Ab7-9 with 1 each. Ab6-8: chaeto-

taxy as in Fig. 9. Ah9: seta SDl subequal to Dl; tubercles Dl and SDl
distinctly separated by twice width of either tubercle (Fig. 34). Length of

Dl,2'son Ab6-7 0.16-0.18 mm. Height of Asp7 0.10-0.12 mm; Asp8 0.16-

0.18 mm.
Coloration (preserved material).—Head brown with faintly visible dark

brown reticulate pattern and coronal stripes. Body sordid, cervical shield

dark brown with pale middorsal line nearly as wide as distance Dl—Dl.

Tubercles dark brown, distinct. Largest granules dark brown. Spiracles

brown, peritremes dark brown. Thoracic legs, lateral shields of prolegs and
anal shield dark brown.

Material examined.

—

Two specimens: East Turkey Creek, 6400 feet, Chi-

ricahua Mountains, Cochise County, Arizona. Reared August-September
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1967 on fallen leaves of Quercus spp. by G. L. Godfrey from eggs laid by
female collected 13 August 1967. Female identified by J. G. Franclemont.

Renia mortualis Barnes and McDunnough

General.—Head width 1.28 mm. Total head and body length 9.8 mm (re-

cently moulted). Metathoracic coxae widely separated. Prolegs present on

Ab3-6, 10; size slightly increasing caudad on Ab3-6. Crochets homoideous,

uniordinal. Integument of head granulated. Head granules homogeneous,
small, convex, closely spaced, creating beaded texture (Fig. 3). Integument

of body finely rugose or reticulate at lOOx (Fig. 20). Dorsal abdominal setae

stout, blunt and slightly swollen distally, inserted in large, conical tubercles

(Fig. 22); Dl on Abl-8 projecting cephalad, D2 caudad. Spiracles emargin-

ate (Fig. 21).

Head (Figs. 3, 30).—Postgenal sutures nearly parallel to each other. Ep-

icranial suture 0.40 mm. Distance from Fl to anterior edge of clypeus 0.16

mm. Interspace Fl—Fl 0.22 mm. All punctures except Fa's not discernible.

AF2 distinctly posterior of frons apex. Setae Al-3 forming obtuse angle at

A2. Interspace PI—PI subequal to P2—P2. L on or slightly anterior of

transverse line through PI

—

PI; L and PI posterior of transverse line

through juncture of adfrontal ecdysial lines. A3, 02, and Pl-2 blunt distally,

remaining head setae tapering distad. Ocellar spacing: Ocl—Oc2 0.03 mm,
Oc2—Oc3 0.05 mm, Oc3—Oc4 0.02 mm.

Mouthparts.

—

Hypopharyngeal complex (Fig. 31): spinneret tapering dis-

tad; stipular seta shorter than Lpsl, subequal to Lpl, slightly longer than

Lps2, shorter than Lp2; distal region without spines above spinneret, re-

mainder of distal region and proximolateral region covered with numerous,

short, thin spines. Mandible: lateral surface bearing two setae; inner surface

(Fig. 32) characterized by two ridges extending distad toward tips of outer

teeth 2 and 3, first inner ridge bearing slight tooth; outer teeth 1-3 on cutting

edge triangular, third tooth most pronounced, fourth reduced.

Thorax.

—

Segment TI (Fig. 10): cervical shield distinctly sclerotized,

transverse depression divides shield into anterior and posterior sectors;

shield extends laterad, includes SD2 tubercle. Setae SDl and L2 absent. LI

tubercle triangular, free from cervical shield. SVl-2 on common tubercle

and tapering distad, remaining prothoracic setae stout, blunt distally. D2

caudad of line formed by Dl—XD2. Spiracle cephalad of posterior margin

of cervical shield with major axis passing caudad of SD2 and SVl-2. Seg-

ments T2-3 (Fig. 11): Dl-2, SD2, Ll-3, SVl stout, blunt; SDl thin, hairlike.

Tarsal setae (Fig. 23): Tsl thick, tapering distad; Ts2 lanceolate, narrowing

distad and proximad; Ts3 spatulate; Ts4 narrow, tapering distad.

Abdomen:—Ab 1-6 with 3 SV setae, Ab7-9 with 1 each. Ah6-8: chaeto-

taxy as in Fig. 12. Ah9: SDl and Dl subequal; tubercles Dl and SDl sep-
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arated by width of either tubercle. Length of Dl,2's on Ab6-7 0.14-0.17

mm. Height of Asp? 0.08 mm; Asp8 0.17 mm.
Coloration (preserved material).—Head yellowish brown with brown re-

ticulation and coronal stripes. Body sordid with fine rugosity creating shad-

owy or darkening effect. Cervical shield brown with distinct, pale middorsal

line with width of about Vi Dl—Dl. Tubercles and cervical shield concol-

orous but integument encircling each tubercle distinctly paler. Setae pale.

Spiracles and peritremes brown. Thoracic legs and lateral shields of prolegs

but slightly paler than cervical shield.

Material examined.

—

One specimen: East Turkey Creek, 6400 feet, Chi-

ricahua Mountains, Cochise County, Arizona. Reared August-September

1967 on fallen leaves of Quercus spp. by G. L. Godfrey from cream-colored

egg laid by female on 7 August 1967. Female identified by J. G. Franclemont.

Discussion

Renia hutsoni, contrasting with R. rigida and R. martua lis, conforms the

closest to the generic, larval description proposed by Crumb (1934). R.

mortualis has three characters on the head capsule that deviate from

Crumb's concept: the faint pigmented reticulation, the homogeneously

rounded granules, and the subequality of interspace PI—Pi to P2—P2.

Crumb specifically mentioned the absence of a reticulate color pattern, the

presence of heterogeneous granules plus pits on the posterior (dorsal) aspect

of the head, and that PI—PI is greater than P2—P2. R. rigida has a definite

reticulate color pattern and no posterior pits on the head, but PI—PI is

obviously greater than P2—P2. R. hutsoni has coronal stripes but no retic-

ulate color pattern. However, coronal stripes usually are associated with

such patterns (see Godfrey, 1972, for examples), and so R. hutsoni, to a

degree, shares the same head color pattern with R. rigida and R. mortualis.

The variation of^. mortualis and/?, rigida indicates that the larval definition

of Renia needs to be redefined as part of an overall review of the Hermi-

niinae.

Renia larvalis is included in the following key. It has been treated as R.

sobriahs in previous keys (Crumb 1934, 1956). However, that apparently

was a perpetuated error because Dyar, who mistakenly considered larvalis

to be a form of sohrialis (see introductory paragraph of this paper), identified

the larval-associated moths that Crumb reared.

Species Key to Mature Larvae of Renia

1

.

Interspace PI—PI on head subequal to P2—P2 (Fig. 30)

mortualis Barnes and McDunnough
- Interspace PI—PI greater than P2—P2 (Figs. 24, 27) 2

2. Dorsal setae on Abl-8 acutely pointed (Fig. 36)

discoloralis Guenee
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- Dorsal setae on Abl-8 blunt or clavate (Figs. 37, 38) 3

3. Bases of tubercles DI and SDl separated on Ab9 (Figs. 34, 35) 4

- Bases of tubercles Dl and SDl contiguous or slightly separated on
Ab9 (Fig. 33) 6

4. Dorsum of body with heterogenous granules (Fig. 17) rigida J. B. Smith
- Dorsum of body finely reticulated (Fig. 20) or with homogenous

granules 5

5. Tubercles D2 on Abl-8 nearly truncate distally (Fig. 37)

factiosalis (Walker)

- Tubercles D2 on AbI-8 conical (Figs. 15, 19, 22) larvalis Grote

6. Setae Dl on Abl-8 clavate, length subequal to width of correspond-

ing tubercles (Fig. 38) flavipunctalis (Geyer)

- Setae Dl on Abl-8 not clavate, length two times width of tubercles

or greater (Fig. 15) 7

7. Prothoracic tubercle LI included in lateral extension of cervical

shield (Fig. 39) salusalis (Walker)

- Prothoracic tubercle LI not included in lateral extension of cervical

shield (Fig. 4) 8

8. Dorsum of body finely reticulated (Fig. 20) fratenalis J. B. Smith

- Dorsum of body with distinct granules (Fig. 13) . . hutsoni J. B. Smith
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Book Review

Ecological Methods with Particular Reference to the Study of Insect Pop-

ulations. 1979. T, R. E. Southwood. Second Edition. Halsted Press, John

Wiley and Sons, New York, 524 pp. Cost: $25.00.

Here is a book that should be read and used by every field entomologist,

ecologist, and environmentalist. It is a pleasure to read the clear, explicit,

well-illustrated text. Chapters include descriptions of various practical quan-

titative and qualitative methods for field sampling or evaluation of popula-

tions, combined with lucid explanations of appropriate statistical methods

to be used for analysis of the resulting data. Numerous examples are given,

and the reader is frequently alerted to possible sources of bias that may
distort population assessments. The survey of the literature is thorough,

including references to many useful publications in journals not usually con-

sulted by entomologists or ecologists. Chapters include: Sampling and mea-

surement of dispersion; absolute population estimates using marking tech-

niques; absolute population estimates by sampling a unit of habitat; relative

methods of population measurement and the derivation of absolute esti-

mates; estimates based on the products and effects of insects; observational

and experimental methods for the estimation of natality, mortality, and dis-

persal; life-tables; systems analysis and modeling in ecology; diversity,

species packing and habitat; and the estimation of productivity and energy

budgets.

S. W. T. Batra, Beneficial Insect Introduction Laboratory, IIBIII, Agric.

Res., Sci. and Educ. Admin., USDA, Building 417, BARC-E, Beltsville,

Maryland 20705.
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THREE NEW SPECIES OF THRYPTICUS FROM MARYLAND
(DIPTERA: DOLICHOPODIDAE)

Harold Robinson

Department of Botany, Smithsonian Institution, Washington, D.C. 20560.

Abstract.—Thrypticus deficiens, T. fosteri, and T. grogani are described

as new. All are from Maryland.

The genus Thrypticus has been most notable in the Dolichopodidae for

the phytophagous nature of its larvae and the comparatively elusive nature

of the rather small adults. It is also notable for some of the most widely

distributed members of the family, including T.fraterculus (Wheeler), rang-

ing from Siberia, through North America and Tropical America, south to

Argentina. Thirty two species have been credited to the Western Hemi-

sphere by Foote et al. (1965) and Robinson (1970), but twelve species, in-

cluding seven previously undescribed, have been reported subsequently

from the small island of Dominica in the Lesser Antilles (Robinson, 1975).

There has been good reason to expect additional undescribed members of

the genus from the Americas, but it is still somewhat surprising to obtain

three such species recently collected in Maryland. The three specimens

involved, each representing a separate undescribed species, were collected

at Patuxent Wildlife Refuge in a Malaise trap maintained by William Grogan.

The specimens were separated out by George Foster and given to me for

study by F. C. Thompson.

Generic characteristics shared by all three new species include the face

being metallic, the antenna having the three segments small and equal in

size, the posterior slope of the mesoscutum being flattened, there being two

setae on the outer surface of the hind coxa, the femora lacking preapical

bristles, the fourth wing vein diverging from the second vein beyond the

crossvein, and the sixth vein of the wing being completely absent. Other

significant features of the new species are as follows.

Thrypticus deficiens H. Robinson, New Species

Figs. 1, 2

Male.—Length 2 mm: wing 1.8 mm by 0.8 mm.
Setae of head brownish with pale reflections. Face V2 as wide below as
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width of antennal segment 1. Palpus and proboscis pale. Antenna yellowish

brown.

Thorax as high as long; bright shining green, with little or no pollen; setae

pale; with about 8 pairs of minute acrostichals, the rows with the posterior

pairs diverging; dorsocentrals with 4 posterior pairs somewhat to greatly

enlarged; scutellum with 2 large bristles, quite large seta on lateral margin.

Legs including coxae yellow; setae mostly pale. Tibia II with 1 or 2 minute

apicals; tibia III with about 5 setae of distal V2 to % of posterodorsal series

becoming more elongate; tibiae without other distinctive setae. Relative

lengths of leg segments from base as: tibia I, 14; tarsus I, d-Wi-VA-VA-lVz;

tibia II, 17; tarsus II, 8-5-3-2-11/2; tibia III, 22; tarsus III, 7-7-5-4-3.

Wing (Fig. 1) broadly oval, clear, veins pale. Vein 2 scarcely curving

backward; vein 3 converging distally with vein 4, Vs as far from vein 4 at

tip as opposite crossvein; last of vein 4 nearly straight; crossvein perpen-

dicular to last of vein 4, about ^/s as long as last of vein 5. Calypter and

setae pale; halter white.

Abdomen with tergites metallic brownish green; stemites brownish; setae

brownish with pale reflections. Hypopygium (Fig. 2) with stout tapering

basal joint; small slightly flaring 2nd joint apparently representing capsule,

ventral sheath not evident; disk as large as basal joint, with strongly

convex white dorsal lamellae, upper surface of disk more brownish, lateral

margins rounded, forming a slightly projecting rim, upper surface appearing

smooth without projecting appendages.

Holotype.

—

S , Patuxent Wildlife Refuge, Prince Georges County, Mary-

land, 13-16 May 1976. W. Grogan. Malaise trap. USNM type no. 76491.

Remarks.—The new species is named for the reduced condition of the

hypopygium, having no obvious aedeagal sheath or other ornamentation on

the ventral surface. A similar reduced hypopygium has been illustrated by

Van Duzee (1915) for T. aurinotatus Van Duzee from the southeastern

United States, but the latter species has a metallic golden reflection on the

posterior slope of the mesoscutum and has much larger hypopygial append-

ages that are not as tightly appressed into a disk. The posterodorsal row of

setae on the hind tibia of the new species is not very obvious, but it seems

to be distinctive.

Thrypticus fosteri H. Robinson, New Species

Figs. 3-5

Male.—Length 2.1 mm; wing 2.0 mm by 0.7 mm. Setae yellowish.

Face V2 as wide below as width of antennal segment 1. Palpus yellow;

proboscis brown. Antennal segments 1 and 2 yellow, segment 3 brown.

Thorax as high as long, shining metallic green dulled with slight yellowish

pollen; acrostichals with 6 or 7 pairs, anterior 2 or 3 scarcely evident, rows

not or scarcely diverging posteriorly; dorsocentrals with posterior 4 pairs



VOLUME 82, NUMBER 3 471

Figs. 1-2. Thrypticus deficiens. 1, Wing. 2, Hypopygium, lateral view. Figs. 3-5. T.fosteri.

3, Wing. 4, Hypopygium, lateral view. 5, Hypopygial appendages, dorsal view. Figs. 6-7. T.

grogani. 6, Wing. 7, Hypopygium, lateral view.

somewhat to greatly enlarged; scutellum with 2 large bristles, minute seta

on lateral margin.

Coxae II and III brownish on outer surface, legs otherwise yellow. Tibia

II with minute apical bristle ventrally, tibiae without other distinctive bris-

tles. Relative lengths of leg segments from base as: tibia I, 15; tarsus I, 10-

5-3-11/2-11/2; tibia II, 17; tarsus II, 12-6-4-2-2; tibia III, 22; tarsus III, 6-9-4-

2-broken.

Wing (Fig. 3) oval, clear, veins brownish. Vein 2 curving slightly back-

ward, vein 3 and vein 4 not or scarcely closer at tips than opposite crossvein,

curving slightly backward beyond crossvein; posterior crossvein perpendic-

ular to base of vein 4, V2 as long as last of vein 5. Calypter and setae pale;

halter white.

Abdomen with tergites metallic green; basal sternites yellowish brown,

distal sternites darker brown. Hypopygium (Figs. 4, 5) brownish with slight

greenish tinge, with elongate peduncle as long as the capsule, ventral sheath

long and slender, extending beyond tip of the capsule; appendages other

than ventral sheath tightly appressed into a compact obrhomboidal disk as
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long as the capsule, disk mostly whitish, blackish area formed at clustered

tips of inner appendages.

Holotype.

—

6 , Patuxent Wildlife Refuge, Prince Georges County, Mary-

land, 13-16 May 1976. W. Grogan. Malaise trap. USNM type no. 76492.

Remarks.—The species is named for George Foster who initially sepa-

rated out the three specimens of Thrypticus described in this paper.

The new species is similar in general form to Thrypticus muhlenhergiae

Johannsen and Crosby and T. willistoni (Wheeler), but it is distinct in the

long and narrow form of all the parts of the hypopygium. The pedunculate

portion of the hypopygium is almost as long as the capsule, and the disk

formed by the appendages is also long. The disk is also of a distinctive

shape, being rhomboidal with angulate rather than rounded margins and in

having the widest part distinctly beyond the middle.

Thrypticus grogani H. Robinson, New Species

Figs. 6, 7

Male.—Length 1.8 mm; wing 1.5 mm by 0.6 mm. Setae of head and thorax

brownish with pale reflections.

Face narrowed in middle, becoming only as wide as width of antennal

segment 1. Palpus brown; proboscis yellowish brown. Antennal segments

1 and 2 yellowish brown, segment 3 darker brown.

Thorax as high as long, metallic violet dulled with rather dense grayish

pollen; acrostichals minute with 5 to 6 obvious pairs, rows diverging slightly

in posterior pair; dorsocentrals with 4 posterior pairs somewhat to greatly

enlarged; scutellum with 2 large bristles, without seta on lateral margin.

Coxae and bases of femora yellowish brown, tips of femora, tibiae and

tarsi whitish. Tibia II with minute apical bristle ventrally; tibiae without

other distinct setae. Relative lengths of leg segments from base as: tibia I,

9; tarsus I, A-l-Wi-X-Wi; tibia II, 11; tarsus II, 6-3-l'/2-li/2-l!/2; tibia III, 14;

tarsus III, 3»/2-4-2l/2- 11/2- 11/2.

Wing (Fig. 6) broadly oval, clear, veins yellowish to hyaline. Vein 2

scarcely curved backward; vein 3 slightly converging with vein 4 distally;

vein 4 curving very slightly backward beyond crossvein; crossvein perpen-

dicular to base of vein 4, -/r, as long as last of vein 5. Calypter and setae

pale; halter white.

Abdomen stout; tergites mostly metallic greenish violet, tergite 1 yellow-

ish brown on the sides; sternites yellowish brown; setae whitish, very short.

Hypopygium (Fig. 7) with short stout peduncle, capsule short and broad,

brownish, castaneous dorsally; ventral sheath broad and truncate, indurat-

ed, castaneous; disk small, Vi as long as capsule, compact with rounded

lateral margins, rounded dorsally, brownish marginally, with appressed pale

outer lamellae dorsally.
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Holotype.

—

6 , Patuxent Wildlife Refuge, Prince Georges County, Mary-
land, 13-16 May 1976. W. Grogan. Malaise trap. USNM type no. 76493.

Remarks.—The species is named for the collector, William L. Grogan,
Jr., of Salisbury State College, Salisbury, Maryland.

The new species does not show close relationship to any other known
member of the genus. Distinctive characteristics include the rather obvious
grayish pollen on the thorax and abdomen, the stout abdomen, the lack of

a seta on the lateral margin of the scutellum, and especially the strongly

indurated truncate aedeagal sheath on the hypopygium. The violet tinge of

thorax and abdomen does not seem quite the same as the violet color seen

in other members of the genus when they become dry and distorted.

Literature Cited

Foote, R. H., J. R. Coulson, and H. Robinson. 1965. Family Dolichopodidae, pp. 482-530.

In Stone, A. et al., eds., A Catalog of the Diptera of America North of Mexico. U.S.

Dep. Agric. Agric. Handb. 276, 1696 pp.

Robinson, H. 1970. Family Dolichopodidae. Vol. 40, pp. 1-92. In Papavero, N., ed.. A
Catalogue of the Diptera of the Americas South of the United States. Sao Paulo, Se-

cretaria da Agricultura.

. 1975. Bredin-Archbold-Smithsonian Biological Survey of Dominica. The Family Dol-

ichopodidae with some related Antillean and Panamanian species (Diptera). Smithson.

Contrib. Zool. 185: 1-141 .

Van Duzee, M. C. 1915. Table of North American species of the dipterous genus Thrypticus,

with descriptions of four new species. Psyche (Camb. Mass.) 22: 84-88.



PROC. ENTOMOL. SOC. WASH.
82(3), 1980, pp. 474^81

LARVAL AND PUPAL STAGES OF A PREDACEOUS DIVING
BEETLE, NEOCLYPEODYTES CINCTELLVS (LECONTE)

(DYTISCIDAE: HYDROPORINAE: BIDESSINI)

Philip D. Perkins

% Department of Entomology, NHB 169, Smithsonian Institution, Wash-

ington, D.C. 20560.

Abstract.—Larval and pupal stages of a predaceous diving beetle, Neo-

clypeodytes cinctellus (LeConte), are described and illustrated with line

drawings and scanning electron micrographs. Microhabitat of the larvae,

rearing techniques, and descriptions of bidessine larvae appearing in the

literature are briefly discussed.

Immature stages of the tribe Bidessini (Dytiscidae: Hydroporinae) are

among the most imperfectly known of predaceous aquatic Coleoptera. Of
the 16 genera and 158 species in Bidessini currently recognized for the

Western Hemisphere (Young, 1967, 1969, 1970, 1974, 1977), larvae of only

two species and no pupae have been described. Immature stages of bides-

sine dytiscids from other regions of the world are also very poorly known.

Ten species of Bidessini have had the larval stage described. The species,

localities, and references to these descriptions are as follows:

Uvarus lacustris (Say); U.S.A.; Needham and Williamson (1907).

Liodessus affinis (Say); Canada; Watts (1970).

Liodessus amahilis (Clark); Australia; Watts (1963).

Liodessus megacephalus (Gschwendtner); Japan; Sato (1968).

Guignotus japonicus (Sharp); Japan; Fukuda et al. (1959).

Guignotus pusillus (Fabricius); Europe; Bertrand (1972), Brassavola de

Massa (1930).

Guignotus hamulatus (Gyllenhal); Europe; Meuche (1937).

Allodessus histngatus (Clark); Australia; Watts (1963).

Pachynectes ventricosus Regimbart; Madagascar; Bertrand (1972).

Yola hicarinata Latreille; France; Bertrand (1972).

These larval descriptions are, for the most part, extremely brief, and
illustrations (if given) lack adequate detail from which to devise even the

rudiments of a generic key to bidessine larvae. All known larvae have the
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1.0 mm

1 1^2
Figs. 1-2. Neoclypeodytes cinctellus, last-instar larva. 1, Dorsal habitus. 2. Ventral habitus.

frontal region of the head projected anteriorly to form a "nasale" (as in Fig.

5), a feature indicative of the subfamily Hydroporinae. Some larvae in the

Hydroporinae have a moderately to well developed indentation on each side

of the nasale, and/or have lateral projections. Bertrand (1972), in a key to

the larvae of Dytiscidae, used the absence of distinct indentations and lateral

projections of the nasale as key characters for the Bidessini: however, he
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Figs. 3-4. Neoclypeodytes cinctellus. last-instar larva, scanning electron micrographs

(125 X). 3, Dorsal aspect of head. 4, Ventral aspect of head.

was unable to delineate differences between genera within the tribe (except

to isolate Yola).

Lack of detail in existing descriptions is largely due to the small size of

these insects, adults of which vary from 1.2-3.5 mm in length (Young, 1967).

Also, since the larval bidessine data base lacks a comparative study of (1)

a number of congeneric species, or (2) one species for a set of genera, any

single species description is not adequate to determine with certainty those

features of importance at the generic or specific level.

After a review of non-American bidessine adults in the British Museum
(Natural History), Young (1967) found that the American species placed in

the genus Bidessus were not congeneric with the non-American members
of that genus but actually belonged to undescribed genera; consequently, he

described three new genera: Neohidessiis, Microdessus and Neoclypeo-

dytes. Later, Young (1969) published a checklist of American Bidessini and
assigned previously described species to genera. The larval and pupal stages

of one of these species, Neoclypeodytes cinctellus (LeConte), are described

below. This constitutes the first description of a Neoclypeodytes larva and
the first Bidessini pupa. It brings the number of Bidessini genera known in

the larval stage to three in America {Uvarus, Liodessus, Neoclypeodytes)

and seven worldwide (see above).

As mentioned previously, when describing bidessine larvae it is impos-

sible at present to select with certainty those features which are of specific

or even generic significance. Since differences between genera in other

tribes of Hydroporinae frequently relate to form of the nasale, this structure
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Figs. 5-8. Neoclypeodytes cinctcUiis. last-instar larva, scanning electron micrographs. 5.

Lateral aspect of head (120x). 6, Lateral aspect of nasale and moiithparts (400x). 7, Apex of

nasale, anterior aspect (820x). 8. Apex of nasale. ventral aspect (735x).
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1.0 mm

Figs. 9-10. Neoclypeodytes cinctellus, pupa. 9, Ventral aspect. 10, Dorsal aspect.

has been emphasized. In Neoclypeodytes cinctellus the nasale has five lat-

eral denticles, three larger and two smaller (arrows, Fig. 6). These denticles

point ventrad and are not visible in dorsal view (Fig. 3). Between the first

(most proximal) denticle and the antennal base is a cuticular crease (left-

most arrow. Fig. 6) which probably represents the vestige of the posterior

part of the sinuation seen in non-Bidessini Hydroporinae. The apex of the

nasale is armed with both peg and spatulate setae (Figs. 7-8). Although

these are the most salient features of the nasale, less obvious features such

as placement of setae (Figs. 3-8) may prove to be of specific or generic

importance. Pigmentation patterns may also be important in differentiating

larvae of Neoclypeodytes species. In A^. cinctellus the dorsal and ventral

surfaces of the head are distinctively patterned; even more distinctive is the

dark pigmentation of abdominal terga 4-7, which contrast nicely with the

testaceous color of the other abdominal and thoracic segments (Figs. 1-2).
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The larval and pupal stages of N. cinctellus described below were reared

from adults collected in Orange County, California. Adults were found in

shallow water of an outwash area with sandy substratum. Adults were

placed in an aquarium which had 8.0 cm of sand. Last-instar larvae were

seen moving with great agility in the interstices between sand grains beneath

the surface of the sand. Some larvae were seen as much as 3.0 cm below

the sand's surface. The more slender body form of the larvae may allow

them to penetrate deeper into the substratum than the more robust adults,

thereby permitting them to exploit a different microhabitat and also to pre-

vent predation of adults upon larvae. According to Young (1967), the Bi-

dessini show varying ecological modifications, but as a whole "occupies the

very small aquatic predator niche in the marginal zone and psammon of

freshwater." Eggs, oviposition sites, and larval instars other than the last

were not observed.

The general technique of obtaining pupae from reared aquatic beetle lar-

vae is to place soil (sand, sphagnum, etc.) around the vessel containing the

larvae, and provide the larvae a means of access to the soil where pupation

occurs. When working with such tiny larvae as bidessines, however, this

method presents a problem as the small pupae can be easily destroyed when

picking through the soil, or simply not found. To circumvent this problem,

N. cinctellus last-instar larvae were placed in a small plastic container (about

2.5 cm square) with about 1.5 cm of water. A small, flat piece of cork which

had a section of string attached was then floated on the water's surface,

with the string dangling to the bottom of the container. The larvae eventually

climbed up the string and pupated on the upper surface of the cork.

Neoclypeodytes cinctellus (LeConte)

Figs. 1-10

Last-instar larva.—Length (including cerci) 4.0 mm; greatest width (at

second abdominal segment) 0.63 mm. Color of head testaceous with brown-

ish pattern on dorsal and ventral surface as illustrated (Figs. 1-2); ocelli

black; legs and remainder of body testaceous except abdominal terga 4-7,

which are dark brown.

Head with anterior region prolonged to form nasale; vertex with Y-shaped

ecdysial cleavage line; posterior margin of dorsum with a transverse sulcus

(Figs. 3, 5). Nasale in dorsal view lacking lateral indentations, spines, or

strongly produced areas; however, a small, very weakly produced area ex-

ists near antennal bases (Figs. 3, 5; leftmost arrow. Fig. 6). Nasale in lateral

view with 5 denticles at lateral margin (arrows. Fig. 6); posterior 3 denticles

larger than anterior 2. Apex of nasale with peg and spatulate setae as illus-

trated (Figs. 7, 8). Setal patterns of dorsal, ventral, and lateral regions of

head as illustrated (Figs. 3, 8). Ventral surface of head alutaceous (Fig. 4).

Antenna cylindrical, 4-segmented; segments 1 and 4 short, subequal in
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length; segments 2 and 3 longer, subequal in length, each nearly 3x length

of segments I and 4. Segment 3 with 2 stout setae (Fig. 4), other segments

lacking setae.

Mandible falciform, slender, curved inward and upward apically; a row

of very shallow impressions near base (Figs. 5-6). Maxilla with stipes slight-

ly longer than wide; stipes with 3 flagelliform setae ventrally (Fig. 4). Max-

illary palpus slender, 4 segmented; basal segment very sh<^rt, about V6 length

of 2nd; segments 2 and 3 elongate, subequal in length; segment 4 short,

about '/i length of segment 3; segment 3 with 2 apicoventral flagelliform

setae (Fig. 8). Labium small, subtriangular, with flagelliform setae (Fig. 4);

ligula absent. Labial palpi slender, elongate, 2 segmented, segments sub-

equal in length; apical segment directed ventrad (Fig. 5).

Pronotum subquadrate, with numerous lateral, posterior, and dorsal setae

(Figs. 1, 3, 5). Mesonotum slightly wider than and less than V2 as long as

pronotum, with setae on lateral and posterior margins. Metanotum about as

long as mesonotum, slightly wider; setae on lateral and posterior margins.

Legs 5 segmented; coxa long, subequal in length to femur, slightly shorter

than tibia and tarsus combined; tarsus with 2 slender claws. Prominent setae

of legs as illustrated (Figs. 1. 2).

Abdomen 8 segmented, arching dorsally. Segments 1-6 with dorsal scler-

ites; segments 7 and 8 completely sclerotized, ringlike. Prominent setae of

abdomen as illustrated (Figs. I, 2). Segment 8 produced at apex, with 2

cerci. Cerci long, subequal to length of abdomen; cercus with 3 equidistant

lateral and 4 apical setae.

Pupa.—Length including setae of head and cerci, 3.0 mm; length exclud-

ing setae, 2.0 mm. Color white, eyes darker.

Head with a total of 23 setae near eyes and vertex; 4 long setae on anterior

clypeal margin.

Pronotum with long, stiff setae arranged as follows: 6 on lateral margins,

4 of which are directed dorsally and 2 posteriorly; 3 at posterolateral angles;

3 submedially; 6 in a row at anterior margin. Mesonotum and metanotum
each with 12 setae as illustrated (Fig. 10).

Abdominal segment 1 with 5 setae on each side; segment 2 with 7 setae

on each side; segment 3 with 5 setae on each side; segments 4-6 each with

7 setae on each side, 2 of which are longer, stiffer, and placed lateroven-

trally; segment 7 with 2 dorsal pairs, 2 lateral pairs, and 1 ventral pair of

setae; segment 8 with 1 dorsal pair and 2 lateral pairs of setae. Cerci with

long setae, apical regions roughly textured. The specimen illustrated (Fig.

9) is apparently a male, judging from the shape of the median structure of

segment 8.
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NOTES ON SAWFLIES (HYMENOPTERA: SYMPHYTA) WITH
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NORTH AMERICAN LODERUS
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Systematic Entomology Laboratory, IIBIII, Agric. Res., Sci. and Educ.

Admin., USDA, % U.S. National Museum of Natural History, Washington,

D.C. 20560.

Abstract.—Two new sawflies are described, Emptia evansi from Alberta

and Loderus cajonensis from California. A key is given to separate the five

North American species of Loderus. New combinations are Ptenus cras-

suhis (Cameron) and Ptenus luteiventris (Cameron). Ptilia nigerrima Cam-
eron and Ptenus modestius Smith are new synonyms of Ptenus crassulus

(Cameron); Ptenus torridus Smith is a new synonym of Ptenus luteiventris

(Cameron); Hoplocampa atriceps Kirby is a new synonym of Strongylo-

gaster tacita (Norton); and Nematus fulvicrus Provancher is a new synonym
of Nematus Calais Kirby.

In the course of my research on Symphyta, I have come across a number
of changes and additions that should be made in the Symphyta section of

the recent Hymenoptera Catalog (Smith, 1979a). This information is given

here. References to species are found in Hymenoptera Catalog.

Argidae

Cameron (1884) described Ptilia crassula, Ptilia nigerrima, and Ptilia lu-

teiventris from "Northern Sonora, Mexico." Cameron's Mexican species

had never been studied, but I was able to examine them at the British

Museum and found that these three belong to the genus Ptenus Kirby, and
all are represented in the southwestern United States. Ptilia crassula and
nigerrima are opposite sexes of the same species. The following changes
must be made: Ptenus crassidus (Cameron), New Combination {=Ptilia

nigerrima Cameron, New Synonym; Ptenus modestius Smith, New Syn-
onym); Ptenus luteiventris (Cameron), New Combination {=Ptenus tor-

ridus Smith, New Synonym).
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Tenthredinidae

Hoplocampa (?) atriceps Kirby was listed in the "Unplaced Species of

Nematinae" section. I was able to study this type at the British Museum
and found that it is not a nematine but belongs in the subfamily Selandriinae

and is the same as Stron^ylogaster tacita (Norton) (=Hoplocampa atriceps

Kirby, New Synonym). Kirby described atriceps from Georgia, and it is

the form of tacita with the orange thorax; most tacita specimens have a

black thorax.

Nematus extraneiis Kirby, listed in "Unplaced Species of Nematinae"
is a Nematus and belongs in the oligospilus group of that genus. The same
is true for Nematus castaneus Kirby, but it should be placed in the ventralis

group of Nematus.

Nematus Calais Kirby, also in "Unplaced Species of Nematinae," is the

same as Nematus fulvicrus Provancher, and both were published in 1882.

In the preface of Kirby (1882) the date July 1, 1882 is given. On the title

page of the British Museum copy of the same work, the following is written:

"29th July 1882 (teste R. Drumm from Official Records)." Provancher de-

scribed /w/\'/ct«5 in Le Naturaliste canadien, 1882, Vol. 13, No. 154, which

is dated October 1882. Since Kirby's name appeared first, calais has prior-

ity: Nematus calais Kirby (=Nematus fulvicrus Provancher, New Syn-

onym). All synonyms listed underfulvicrus can now be listed v/\ih fulvicrus

under calais.

Tethida cordigera (Palisot de Beauvois) was described as Tenthredo cor-

digera, but this name is a junior primary homonym oi Tenthredo cordigera

Geoffroy (1785). The next available name for this sawfly, known as the

black-headed ash sawfly, is Tenthredo barda Say; thus, Tethida harda

(Say) should now be used as the name for this species.

Adelomos cleone Ross was known from only a few specimens taken in

Kentucky and Illinois. I have seen an additional specimen from "Six-Mile,

Ithaca, New York, May 19, 1957, Coll. C. M. Yoshimoto'': it is in the

Bishop Museum, Honolulu. A unique character ofAdelemos is the presence

of a radial crossvein in the hindwing, but the New York specimen lacks this

crossvein. In an occasional aberrant individual of other sawflies a radial

crossvein is present in the hindwing, as in Prolatus artus Smith, and finding

this specimen of cleone without the radial crossvein indicates that it is not

a stable character for Adelemos.

The host for Empria improha (Cresson) has never been confirmed. Many
adults have been collected by sweeping 5a//jr; therefore, willow is a probable

host plant. H. R. Wong, Canadian Forestry Service, Edmonton. Alberta,

and I collected a large number of improha adults at Kananaskis Forest

Experiment Station in the eastern foothills of the Rockies west of Calgary,

Alberta. All were taken from Betula pumila L. var. glandulifera Regal, most
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Figs. 1-2. Empria evansi. 1, Lancet. 2, Sheath. Figs. 3-5. Loderus cajonensis. 3, Sheath.

4, Lancet. 5, Eye. Fig. 6. Eye of L. vestigialis apricus. Fig. 7. Eye of Dolerus sp.

bushes being three to six feet in height. Adults were placed in ajar with the

same plant, and later eggs were found inserted near the leaf edge, usually

one but sometimes two eggs per leaf. This Betula is apparently the host, or

one of the hosts, for improha.

Empria evansi Smith, New Species

Figs. 1, 2

Female.—Length, 7.5 mm. Black with following whitish: Anterior margin

of clypeus, labrum, palpi, posterior margin of pronotum, narrow posterior

margin of abdominal segments, paired white spots on abdominal terga 2-7

becoming smaller posteriorly, extreme apices of femora, outer surfaces of

tibiae except for apex of hind tibia, basitarsi except for front basitarsus and
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apical Vs of mid and hind basitarsi. Wings very lightly, uniformly, blackish

infuscated; veins and stigma black. Head and body covered with fine white

hairs; head finely punctate, with dull, granulose texture; thorax very finely

punctate, somewhat shinier than head. Clypeus circularly emarginate, with-

out tooth at center; malar space 2x diameter of front ocellus. Forewing

with 1st cubital crossvein absent, thus with 3 cubital cells. Tarsal claw with

small inner tooth. Antenna filiform, about VAx head width. Sheath slender,

rounded at apex in lateral view (Fig. 2). Lancet (Fig. 1) with 13 serrulae,

each segment with serrulae, serrulae larger toward apex of lancet, each

serrula anvillike, with a large anterior and a large posterior tooth, and margin

between teeth concave; dorsal margin of lance crenulate on apical Vi.

Male.—Unknown.
Holotype.— 9 , "Canada: Alberta, 20 mi. W. Legal, George Lake, Malaise

trap, V-31-VL3-78, D. R. Smith." U.S.N.M. type no. 76341.

Remarks.—I examined several thousand specimens of Empria for my
revision of that genus (Smith, 1979b) but never came across a specimen

with such distinctive characters. For all Empria, genitalia should be ex-

amined for accurate identification, and, when comparing the figure of the

lancet of evansi with those of other species (Smith, 1979b, Figs. 89-99),

evansi can be easily separated. The black head and mesopleuron of evansi

readily separate it from candidata (Fallen), multicolor (Norton), and coryli

(Dyar), but the large, anvil-shaped serrulae will separate evansi from all

species. The dull, granulose texture of the head and long sheath resemble

those of maculata (Norton). No Palearctic species resemble evansi.

The specimen was collected in a Malaise trap in a forested area with dense

underbrush. Other species of Empria collected in the same area and at the

same time were maculata (Norton), improha (Cresson), and ignota (Nor-

ton). Empria ohscurata (Cresson) has also been collected in the same area.

Thanks are due to George Ball and George Evans for allowing my use of

the University of Alberta George Lake Field Station. The species is named

for George Evans.

Loderus cajonensis Smith, New Species

Figs. 3-5

Female.—Length, 7.5 mm. Black with extreme apices of femora, extreme

bases of tibiae, and very narrow posterior margin of abdominal segments

whitish. Head and body uniformly covered with whitish hairs, most hairs

as long as 2nd antennal segment. Wings lightly, uniformly black infuscated;

veins and stigma black. Antenna l'/ix head width; 1st and 2nd segments

each longer than broad; 3rd segment longer than 4th segment. Malar space

narrow, almost linear; clypeus with short, circular emargination at center,

about as deep as Va. length of clypeus; eyes not distinctly emarginate on

inner margins but subparallel; head abruptly narrowing behind eyes in dorsal
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view. Tarsal claws with small inner tooth. Head and thorax opaque, gran-

ulose, with occasional larger punctures; mesonotum somewhat more shiny

than head and rest of thorax; abdomen shining, but with dense surface

sculpture. Sheath (Fig. 3) slender, without scopae, in lateral view straight

above and rounded below. Lancet (Fig. 4) long, serrulae narrow, rounded

at apices and with 2 posterior subbasal teeth; no spurettes or annular spines

present, ornamentation consists only of short spines between segments and

longer hairs toward dorsum.

Male.—Unknown.
Holotype— 9, "Cajon Pass, San Bernardino Co., California, April 18,

1965, J. D. Birchim, collector." At the California Academy of Sciences,

San Francisco.

Remarks.—This is an unusual species oi Loderus in that the eyes are not

as distinctly converging below or as emarginate on their inner margins as

in other species (Figs. 5,6). The narrow malar space and small inner tooth

of the tarsal claws do, however, resemble those of other Loderus species.

Loderus cajonensis is separated from all other species by its black color-

ation, subparallel eyes, and lack of spurettes and annular spines on the

lancet. Only albifrons lacks ornamentation on the lancet, but the serrulae

of alhifrons are flat, not long and narrow as in cajonensis. Lancets of other

species of Loderus are figured by Ross (1931, pi. I, Figs. 4-6). The species

name is taken from the type-locality.

Except for cajonensis, all North American forms of Loderus are consid-

ered subspecies of holarctic species (Benson, 1956). Benson's conclusions

will remain unless further studies prove otherwise. Known hosts for Lod-

erus species are members of the plant genus Equisetum. The following key

will separate the North American species of Loderus . For figures of lancets

and sheaths, see Ross (1931, pi. I).

Key TO Species of North American Loderus

1. Body black 2

- Abdomen and legs partly rufous 3

2. Eyes distinctly emarginated on inner margins (as in Fig. 6); clypeus

with deep circular emargination for about Vi its length; head behind

eyes and ocelli, mesosternum, and mesonotum shining between

punctures; mesopleura with large, circular punctures the diameter

of some equal to length of malar space; Wash., Oreg., Calif

genucinctus niger Rohwer
- Eyes straight on inner margins (Fig. 5); emargination of clypeus

short, about Va length of clypeus; head and thorax dull, with fine

microsculpturation and uniformly textured except for mesonotum
which is somewhat shining; Calif cajonensis, new species

3. Mesopleuron with large, circular punctures with shining ridges sep-
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arating them, the diameter of some punctures equal to or more than

length of malar space; N.B. s. to Va., w. to Alta., Wash., Nebr.,

Colo vestigialis apricus (Norton)
- Texture of mesopleura finely granulose, dull, without large punctures 4

4. Third antennal segment longer than 4th segment; tarsal claw with

small inner tooth; female posttergite densely microsculptured;

sheath large, broad, concave on ventro-apical margin with short

downward projecting spine at apex; lancet without annular spines;

Que., Maine, Pa., w. to Alaska, Alta., 111.; east Asia

eversmanni acidiis MacGillivray
- Third and 4th antennal segments subequal in length; tarsal claw sim-

ple; posttergite smooth, shining; female sheath small, narrow,

evenly rounded at apex and without spine; lancet without distinct

annular spines; Newfoundland s. to N.Y., w. to Alaska, Alta.,

Calif. ; east Asia pratorum albifrons (Norton)
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Abstract.—Trypetisoma zacatecasense, new species, related to the Cali-

fornian T. eutretoides Arnaud, is described from 50 km southeast of Gua-

dalupe, Zacatecas, Mexico.

The American species of the genus Trypetisoma Malloch (in Malloch and

McAtee, 1924: 25) were revised by Arnaud in 1968. Three Nearctic and

Neotropical species were included. The genus Trypetisoma is now recog-

Fig. 1. Trypetisoma zacatecasense, holotype male, left wing, dorsal view.



VOLUME 82. NUMBER 3 489

Fig. 2. Trypetisoma zacatecasen.se, holotype male, apical part of left wing, dorsal view,

showing terminal sections of 2nd and 3rd veins and distribution of costal spinules.

nized to have an extensive world distribution. Stuckenberg (1971: 517-522)

has shown the genus Trypaneoides Tonnoir and Malloch (1926: 20), with

the type-species guttata Tonnoir and Malloch from New Zealand and with

species known from the Australian, Oriental, Afrotropical and Madagascan

realms, to be a synonym of Trypetisoma. He was reluctant to synonymize

them and commented "I maintain them as distinct genera only because

Trypetisoma has priority and in synonymy would replace Trypaneoides, a

name much used and attached to many Old World species." Species of the

American trypetisomas were shown by Stuckenberg to remarkably have

both sapromyziform (costa with spinules diminishing in size and then slop-

ping between the ends of the second and third veins, not reaching the apex

of R4^5) and homoneuriform (costa with spinules reaching or very nearly

reaching the apex of R^.- where they stop abruptly without marked prior

diminution in size) wings among its taxa. This is a character otherwise used

to divide the family Lauxaniidae into two major sections. The new species

here described has the sapromyziform wing condition (Fig. 2).
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Fig. 3. Trypetisoma zacatecasense, holotype male, left wing, dorsal view. Photograph tak-

en on Plus X film with dark-field illumination by Stennett S. Heaton.

Trypetisoma zacatecasense Arnaud and Gelhaus, New Species

Figs. 1-5

Type.—Holotype S, labeled "Mex. Zac. 31 mi./SE. Guadelupe [Times

Atlas reads Guadalupe]/7200' VI-30-197r' "On Prosopis/laevigata L&C/
O'Brien, Marshall" "Texas Tech U./Mesquite Project," property of the

U.S. National Museum of Natural History, Washington, D.C., USNM type

no. 75653.

Etymology.—The specific name is an adjective derived from the geo-

graphical name.

Diagnosis.—A small (body length 2.1 mm, wing length 2.85 mm) dark

brown species with broad wings (slightly more than Vz as wide as long)

(Figs. 1-3) and with distinctive male postabdomen (Figs. 4, 5).

Description of holotype.—Length about 2.1 mm, wing length 2.85 mm.
Head: Brown, grey poUinose; parafacial and gena with irregular brown pat-

tern; area about bases of parafrontal and postorbital bristles brown; front at

base of antennae about 0.40 of head width; antennae and basal portions of aris-

tae yellowish brown, with apical % of aristae darkened; palpi yellow with

brownish tips; mouth parts yellow; ocellar triangle mostly grey, with grey

band behind. Thorax: Brown with grey pollinose pattern; pair of longitudinal

brown vittae between acrostichals and dorsocentrals that coalesce poste-

riorly into a broad transverse band; scutellum with irregular brown median
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O.Smm
Figs. 4, 5. Trypetisoma zacatecasense, holotype male, postabdomen. 4, Ventral view. 5,

Lateral view.

bands and brown bases about scutellar bristles: mediotergite below post-

scutellum with broad brown bands; 4 (left) and 5 (right) acrostichal bristles

and 4 pairs of strong dorsocentral bristles; 1 stout humeral bristle; 2 stout

notopleural bristles; inner marginal scutellars convergent and long. Legs:

Yellowish; femora with 2 posterior broad transverse dark brown bands; hind

tibiae basally with narrower brown transverse bands; tarsi tan and claws

black. Wing (Figs. 1-3): Length 2.85 mm and width 1.4 mm; membrane and

veins dark brown with white maculations; apex mostly white. Wing with

sapromyziform costa with spinules diminishing in size and stopping between

ends of 2nd and 3rd veins, not reaching apex of R,4.>- Halter: With yellow

stalk and dark brown knob. Abdomen: Dark brown, with extensive grey

pollinose pattern forming irregular patches; tergum 3 with large patches on

more than apical V2 and smaller irregular patches on basal Vi. Postahdomen

(Figs. 4, 5): As illustrated, with structures which George C. Steyskal (in

discussion) presumes are processes of hypandrium, in ventral view being

progressively divergent for most of their length and inwardly angulate before

their apices.

Comparison.

—

Trypetisoma zacatecasense may be compared with T. eu-

tretoides. Both have very broad wings with sapromyziform costas. In za-
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catecasense the wing is slightly more than half as wide as long (44:86 units)

while in eutretoides the wing is broader (49:88 units). Also, in the former

there is a small black maculation on the r-m crossvein. The third abdominal

tergum ofzacatecasense has broad irregular pollinose patches on more than

the apical half and smaller patches on the basal half, while in eutretoides

these, in both areas, are smaller and more rounded. In zacatecasense the

processes of the hypandrium, in ventral view, are divergent for most of their

length and angulate before their apices, while in eutretoides they are parallel

sided on their inner basal halves and sigmoid on their apical halves.

Checklist of Trypetisoma of the New World

eutretoides Arnaud, 1968: 111; U.S.A. (California).

shewelli Arnaud, 1968: 113; Brazil (Santa Catarina).

sticticum (Loew) (as Sapromyza), 1863: 30; U.S.A. (District of Columbia,

North Carolina, Texas).

zacatecasense Arnaud and Gelhaus, new species; Mexico (Zacatecas).

new species (1), Stuckenberg, 1971: 522; Paraguay,

new species (2), Stuckenberg, 1971: 522; Paraguay.
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Abstract.—Adult and larval specimens of Anisotonui plasmodiophaga,

new species, were collected from an unidentified slime mold Plasmodium in

a montane cloud forest at Volcan de Chiriqui, Panama. The species is de-

scribed, based on adult characters, and assigned to the errans species-

subgroup based on apotypic structure of the aedeagus. Natural historical

and taxonomic relationships are discussed, and geographic distributions of

Mexican and Middle American species of Anisotoma summarized.

Natural historical and cladistic relationships of the slime mold beetle ge-

nus Anisotoma (Coleoptera: Leiodidae) were discussed in a previous paper

(Wheeler, 1979a). At that time, species of Anisotoma in America north of

Mexico seemed to be associated with mature fruiting bodies of slime molds

(Myxomycetes), while species from Mexico and Guatemala were known

only from Berlese samples of leaf litter taken in montane oak and pine

forests. A species of Anisotoma was recently discovered in montane Pan-

ama, however, feeding on a Plasmodium. This both extended the southern

geographic limit of the genus and implied broader ecological relationships,

for at least some species.

Implications of this discovery to ideas about slime mold/leiodid relation-

ships and a synthesis of the evolution of slime mold feeding in the family

will be detailed elsewhere.- The purpose of this paper is to make known this

' This research was supported in part by funds from the Environmental Sciences Program

of the Smithsonian Institution awarded to Terry L. Erwin, Department of Entomology. U.S.

National Museum of Natural History, Washington. D.C.

- Studies on Neotropical slime mold/beetle relationships. Part II: Evolution of myxomyce-

tophagy in Leiodidae, in preparation.
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Figs. 1-2. Habitat oiAnisoloma plasmodiophuga. 1, "Bajo Grande " at Volcan de Chiriqui,

Panama, near Cerro Punta. 2, Log from which slime mold and beetles were collected.

new species of Anisotoma, and briefly discuss some aspects of its natural

history.

Materials and Methods

I have seen only specimens of the type-series of Anistoma plasmodi-

ophaga, all of which I collected in Panama. Acronyms used in the text refer

to museums in which type-specimens are deposited: USNM (U.S. National

Museum of Natural History, Smithsonian Institution, Washington, D.C.),

CNCI (Biosystematics Research Institute, Ottawa), MCZC (Museum of

Comparative Zoology, Cambridge, Massachusetts), and CUIC (Cornell Uni-

versity, Department of Entomology, Ithaca, New York).

Disarticulations were prepared as in previous leiodid studies (Wheeler,

1979a, 1979b). Lactic acid was used in temporary depression-slide mounts

to examine and study morphological structures. Drawings were made using

a Wild model M-12 compound microscope with attached drawing tube.
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Table 1. Mexican and Middle American Anisotoma beetles. Distribution of taxa in A,
America north of Mexico; B, Sierra Madre Occidental; C, Centra! Plateau of Mexico; D, Sierra

Madre Oriental; E, nuclear Middle America; F, southern Middle America; G, South America;
H, sister-group distribution (estimated as areas A-G). Data from Wheeler (1979a).

Species group
or subgroup
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Figs. 3-7. Anisoloma rla.smoJioplw,i>a. 3. Aedeagus, ventral aspect. 4, Aedeagus, lateral
aspect. 5. Female protarsus. 6, Coxite and stylus of female genitalia. 7, Spermatheca. See
descnption for explanation of abbreviations.
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specimens, were adults of an undescribed species ofAglyptinus (Leiodidae),

and a potential predator, Philontluis sp. (Staphylinidae).

Taxonomic and Zoogeographic Considerations

Several Neotropical species of Anisotoma were described in a previous

paper (Wheeler, 1979a), before which only one species was recorded from
New World areas south of the United States. The single species described

here raises the total number of species in Mexico and Middle America to

thirteen (Table 1), and extends the known geographic range of Anisotoma
south to Panama from Guatemala. One Mexican species also occurs in the

U.S., six species occur in the Sierra Madre Occidental, two in the Central

Plateau, three each in the Sierra Madre Oriental and nuclear Middle Amer-
ica, and one in southern Middle America; no species are known from South

America. All of these species, except A. reticidonota Wheeler and A. sco-

piila Wheeler, belong to the monophyletic errans species-subgroup (Whee-

ler, 1979a), also represented in the U.S. While these figures are strongly

biased by limited collections from relatively few localities of the Neotropics,

they continue to support a hypothesized northern ancestry for the errans

subgroup lineage, and emphasize the success ofAnisotoma in Middle Amer-
ica. Additional collecting is badly needed to provide specimens and locality

data for accurate delimitation of intraspecific variation and analysis of zoo-

geographic relationships.

The following description of A. plasmodiophaga is based only on adult

characters. Larvae were collected, but are not described here.

Anisotoma plasmodiophaga Wheeler, New Species

Figs. 3-7

Diagnostic combination.—Elytral interneurs obscure, but distinguishable;

metasternal fovea paired; endophallus (Figs. 3, 4) with spatulate lateral

plates, and basal and distal spines.

Description.—Characters of Anisotoma, horni-errans species group, and

errans species-subgroup {sensu Wheeler, 1979a). Body: Convex, attenuate

behind, length about 3.3-3.7 mm. Color: Head nearly black with central

spot and anterior margin reddish brown; mouthparts, venter, and antenno-

meres I-VI, VIII, and (apex) XI more yellowish; elytral disc reddish brown

to black apically and laterally; tibia black, femur and tarsus yellowish; pro-

notal disc nearly black, margin and anterolateral areas yellowish to reddish.

Head: Punctules sparse, fine, setose. Pronotum: Punctules smaller and more

sparse than on head. Elytra: Punctules sparse, slightly larger than on head,

serial pattern obscure but distinguishable. Male: Metasternal fovea paired,

minute, punctiform; femora without denticles; aedeagus short, stout (Figs.

3, 4); median lobe (ML) clavate, apex pointed, dorsally curved; ventral

piece (VP) cordate; parameres (PR) about Va length ML; endophallus (EN)
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armature complex, with a stout basal spine (BS) and distal spine (DS),

broad, spatulate, lateral plates (LP), and lateral semi-sclerotized bands (SB).

Female: Tarsi 5-4-4 (Fig. 5); styli short, with single long apical seta and

about three shorter setae (Fig. 6): coxites (Fig. 6) long, cylindrical, with

several apical setae; spermatheca (Fig. 7) bulbous, distal process curved,

wider at middle, duct long, thin, gland present, lateral.

Types.—Holotype 6 (USNM), Paratypes 4 J, 4 9 (USNM, CNCI,

MCZC, CUIC), from type-locality (Panama, Chiriqui Province, about 2

miles southeast of Cerro Punta, elev. 6000-7000 feet).

Phylogenetic relationships.—Apotypic form of the median lobe apex is

shared by other members of the errans species-subgroup.

Comments.—Collected in August, under conditions described under

"Natural History" above. The basal (BS) and distal (DS) spines of the

endophallus are connected by sclerotized structures more or less continu-

ously. A couple of areas distally on the endophallus may be very slightly

sclerotized, in addition to the lightly sclerotized bands mentioned in the

description (Fig. 4).

Etymological note.—Combination of noun for trophic stage of slime mold

life cycle, Plasmodium, and Greek phagein, to eat, referring to feeding hab-

its of the species.
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A NEW SPECIES OF LEPTOCERA OLIVIER (DIPTERA:
SPHAEROCERIDAE) FROM EASTERN UNITED STATES

J. C. Deeming

35, Northbrook Road, West Croydon, Surrey, CRO 2QL England.

Abstract.—A new species of the genus Leptocera Olivier, L. {Pterogram-

ma) steyskali is described from West Virginia and Florida. The male ter-

minalia of L. (P.) rohusta Spuler is described.

The following data concerning the poorly known subgenus Pterogramma
are presented at this time because it seems unlikely that further work on

the group can be done in the near future. The discovery from as far north

as West Virginia and Maryland of two species of what is otherwise a sub-

genus of purely tropical distribution is interesting in itself.

Leptocera {Pterogramma) steyskali Deeming, New Species

Figs. 1-6

Male.—A black species with face and anterior ^/s of frons brown; antenna

yellow, slightly infuscate apically on 3rd segment; trochanters, knees, apices

of tibiae and tarsi with exception of fore basitarsus and basal 2 segments of

hind tarsus dirty yellow; wing pale greyish hyaline with dirty yellow veins;

haltere black with dirty yellow stem; chaetotaxy brown to black; dusting

greyish. Head (Fig. 1) deeper than long, lightly dusted; frons almost flat,

slightly over V2 as wide as head and 1.2x as wide as long; 2-3 short weak

interfrontal setae; orbital bristles subequal, with or without a short bristle

situated between their bases; internal and external vertical bristles long,

subequal, as long as the ocellar, and with their bases on slight elevations;

postverticals shorter, convergent; interantennal prominence and mouth mar-

gin between vibrissae produced; postocular setae sparse and strongly de-

veloped; the occiput more heavily dusted; antenna (Fig. 2) with preapical

row of hairs on 2nd segment long and arista moderately long haired. Meso-

notum and scutellum both strongly convex and subshining through very

weak dust, the former Wix as long as the latter; mesonotal setulae long,

fine and sparse, in about 3-4 rows between the dorsocentral lines; of the

dorsocentrals only the prescutellar longer and stronger than the mesonotal

setulae; scutellum with the usual 2 pairs of marginal bristles, the distance
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\\Pi\i.

Figs. 1-6. Leptocera steyskali, male. 1, Head in profile (antenna foreshortened). 2, Anten-
na, inner surface. 3, Wing. 4, Apex of right hind tibia and basal tarsal segments in profile. 5,

Abdomen in dorsolateral view. 6, Terminalia in ventral view.
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Figs. 7-10. Leptoccra rohiista. male. 7, Aedeagus in ventral view. 8. Terminalia in profile.

9, Posterior gonapophyses from behind. 10. Fifth sternite from beneath.
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between bases of lateral and apical being IVzx that between bases of the

apicals; meso- and sternopleuron fused; dusting of pleura very much more

coarse and heavy than that of mesonotum; mesopleuron with a large round-

ed shining area adjacent to the propleuron; sternopleuron only dusted

around bases of setae; pteropleuron completely dusted; hypopleuron dusted

on margins; metanotum completely dusted. Wing (Fig. 3) with microtrichia

evenly distributed over the whole surface. Legs dusted, shining on basal ^
of fore coxa, lacking specialized chaetotaxy; mid femur lacking a preapical

anterior bristle, but with a short weak preapical anteroventral bristle; mid

tibia with the following bristles (the number in brackets following the name
of the bristle denoting its length as a fraction of that of the tibia): antero-

dorsals at .25 (.10), .50 (.15) and .78 (.12) of length of tibia, posterodorsals

at .37 (.17) and .82 (.18), and apical ventral (.15) and a weaker posterior at

.90 (.15); hind tibia rather long haired, with (Fig. 4) a weak preapical dorsal

bristle (.25) and a prominence distad of it; 2nd segment of hind tarsus as

dilated as the basitarsus in both dorsal view and profile. Abdomen (Fig. 5)

largely unsclerotized, with sclerites lightly dusted, black; only tergite 2 and

those comprising the genital capsule and sternite 5 (Fig. 6) sclerotized; ae-

deagus with an apical membraneous projection bearing four digitations.

Length of wing 1.35 mm.
Female.—Resembling male, except for characters of the postabdomen

and that it is a little larger (wing length 1.65 mm); the two apical sternites

are formed, though weakly sclerotized; cerci each with three long sinuate

hairs, of which the most apically situated is the longest, and with several

short hairs.

Holotype.

—

6 , West Virginia: Harper County, Lost River National Park,

29.viii.1976 (J. C. Deeming), at light.

Paratypes.— 9, same data as holotype: 9, Florida: Highlands County,

Archbold Biological Station, 13-19.iv.l970 (W. W. Wirth), light trap. All

deposited in U.S. National Museum, Washington, D.C.

Discussion.—In having a dark ground color to the thorax, the wing lacking

extensive darker markings, and the costa ending at the apex of R4+3, this

species resembles L. inconspicua Malloch (1914: 16) and L. xanthocephala

Spuler (1925: 82), both from Costa Rica, L. ovipennis Duda (1925: 1 15) from
Paraguay and Costa Rica, andL. annectens Richards (1963(1964): 609) from

New Guinea and the Solomon Islands. All of these species except for L.

xanthocephala have vein M3+4 produced for at least a short distance beyond
the discal cell. Leptocera xanthocephala has, as does this new species, a

rounded posterior angle to the discal cell; but it has the head and mid and
hind legs completely yellow.
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Leptocera {Pterogramma) robusta Spuler

Figs. 7-10

Leptocera (Scotophilella) robusta Spuler, 1925: 81.

Described from females from Costa Rica.

Further material.

—

6 , 9, Maryland: Bethesda, ix.l976 (J. C. Deeming),
swept from low herbage beside woodland stream. Deposited in British Mu-
seum (Natural History), London. Further material collected by Mr. G. C.

Steyskal at the same locality, is in the collection of the U.S. National Mu-
seum, Washington, D.C.

Male differing from female in characters of the postabdomen. Aedeagus
(Figs. 7, 8) of complicated structure, weakly pigmented yellowish brown;

surstylus (Fig. 8) rectangular; posterior gonapophyses (Figs. 8, 9) as long

as the surstylus; 5th sternite (Fig. 10) with brush of fine hairs on hind margin.
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A NEW SPECIES OF EPINOTIA HUBNER
(LEPIDOPTERA: TORTRICIDAE)

Richard L. Brown

Department of Entomology, Cornell University, Ithaca, New York 14853.

Abstract.—Epinotia huroniensis, new species, from Michigan and Quebec

is described. Apomorphic characters of this species and related species are

discussed. An unusual form of anellus is described.

Research on the systematics of North American Epinotia has been in

progress for the last four years and a large number of new species will be

described in a future treatise of the genus. The following new species is

described in advance of this projected work to provide a name for a guide

to the Olethreutinae of the north central states, currently in preparation by

William E. Miller.

The description of the adult was made from specimens examined under

an incandescent light source. The Methuen Handbook of Color (Kornerup

and Wanscher, 1967) was used as the standard for description of colors.

Genitalia preparations were examined with a phase-contrast microscope and

a stereoscopic dissecting microscope.

Epinotia huroniensis Brown, New Species

Figs. 1-4

Description.

—

Head: Vertex and labial palpus orange white, length of 3rd

palpal segment 0.42 length of 2nd (1 S)\ antenna with 43-45 segments (3

6, 1 9).

Thorax: Mesonotum and tegulae orange white mixed with orange gray.

Forewing (Fig. 1): 5.5-6.0 mm long; length of 6 costal fold 0.36-0.38

length of forewing; termen concave; basal patch extending from costa to

dorsal margin, brown with transverse orange white lines, broken between

costal fold and radius by orange white in some males; post-basal area white

or orange white, some specimens with 1 or 2 brown strigulae on dorsal

margin; median fascia extending from costa to dorsal margin, brown mixed
with orange or grayish orange; ocellus dark brown mixed with grayish or-

ange and orange white, some scales with white tips, bordered by 2 trans-
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Fig. 1. Epinotia hnroniensis. holotype; approximately 4x natural size.

verse silvery bars; apical area orange; costa with 4 pairs of strigulae, each

separated by dark brown; 1st row of fringe scales dark brown, outer fringe

scales grayish brown with white bases; fringe with white streak at R5.

Hindwing: Light grayish brown, without contrasting colors above or be-

low.

Abdomen: Light grayish brown, without contrasting colors dorsally or

ventrally; sternite II with caudal apodemes.

Male genitalia (Figs. 2, 4): Tegumen narrow; uncus basally constricted,

apically cleft, apices rounded and turned ventrally; socius broad at base.

Fig. 2. Epinotia huroniensis. paratype, male genitalia; Huron Mts.. Mich.; R. L. Brown

genitalia slide 406. Scale line = 1 mm.
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Fig. 3. Epinotia huroniensis, paratype, female genitalia; Norway Bay, Que.: R. L. Brown
genitalia slide 205. Scale line = 1 mm.

apex digitate, dorsal margin extending from base of digitus straight to base

of uncus, setose except for digitate apex; gnathos arising from ventral bases

of socii, heavily sclerotized basally, with small spinules apically; caulis with

wide medial flanges that diverge below aedeagus to form a wide ventral

plate, continuous with dorsal anellar plate; aedeagus entering middle of

anellar plate, with approximately 17 cornuti; cucullus with lateral and ven-
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tral acute processes; neck long, narrow, arched, without setae; sacculus

without spine cluster, ventrally rounded; lateral wall of valva with apodeme
from ventral base to neck, disrupted below costal hook. Six preparations

examined.

Female i^enitalia (Fig. 3): Sternite VII broadly sclerotized, smooth and

evenly scaled, medial anterior area slightly depressed, posterior margin in-

flected, without emargination around ostium. Tergite VIII with lateral ex-

tensions, sparsely setose laterally, scales absent, anterior margin without

emarginations or extensions. Papillae anales with deep, wide, posterior

cleft, some setae thickened and recurved apically; sterigma forming ringlike

antrum cephalad to posterior margin of sternite VII, with posterior lateral

extensions, lamella postvaginalis reduced; post-sterigma membrane covered

with small spinules between ostium and papillae anales; ductus bursae with

sclerotized ring, longer on one side; corpus bursae globular, spinulate, signa

subequal in size and distance from neck. Two preparations examined.

Type.— d, Quebec, Norway Bay, 21-VII-1938, E. G. Lester; Photograph

No. 13; Type No. 15941; in Canadian National Collection, Ottawa.

Paratypes.—M/c/?/>^/A2.- Huron Mts., VII-23-43, A. F. B. IBraun], 2 S,\
9, R. L. Brown genitalia slides 6 406, 9 408; in Academy of Natural

Sciences, Philadelphia. Kalkaska Co., 7-2-60, R. K. Dreisbach, 1 d, P.

Jacus genitalia slide 240; Keweenaw Co., Aug. 2, 1948, John H. Newman,
1 (5, K. A. Kohn genitalia slide 35; Roscommon Co., T24N, R2W, Sec. 2,

17 July 1969, Julian P. Donahue, 2 d, V. Adams genitalia slides 124, 125;

in Michigan State University, East Lansing. Quebec, Norway Bay, 16-VII-

1937, Ed. G. Lester, 1 9, R. L. Brown genitalia slide 205; 27-VI-1938, 1

S , CNC genitalia slide 34d; in Canadian National Collection.

Discussion.—Plesiomorphic states of morphological characters within

Epinotia include the following: The socius is broad and rounded apically,

as in Epinotia aceriella (Clemens); the basal third of the aedeagus is

sheathed by an anellus that is extended dorsally, forming a dorsal anellar

plate, as in Epinotia stroemiana (F.) (Fig. 6); the caulis consists of two

medial flanges that are fused or approximate from the juxta to the aedeagus;

and the valva has a short, flat or slightly curved neck, a cucuUus without

processes, and a spine cluster on the sacculus. In the female, the posterior

margin of sternite VII is not inflected; the papillae anales have straight,

simple setae; the lamella postvaginalis is developed; and the ductus bursae

has a short sclerotized band.

Epinotia huroniensis shares four unique apomorphic characters with sil-

vertoniensis Heinrich, miscana Kearfott, and terracoctana Walsingham.

This species group is related to dii^itana Heinrich, niidosana Heinrich, hcn-

cherana Heinrich, nii>ralhana Walsingham, nii^ralbanoidana McDunnough,

and removana McDunnough. All the species have a socius similar to that

of huroniensis. In all but removana, the spine cluster of the sacculus is
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Figs. 4-6. Male genitalia. 4, Epinotiu huroniensis, paratype; Keweenaw Co., Mich.; K. A.

Kohn genitalia slide 35. 5. E. digitana; Inyo Co., Calif.; R. L. Brown genitalia slide 744. 6, E.

stroeiniana: Vancouver Island, B.C.; USNM genitalia slide 17701. Scale line = 0.25 mm.
Abbreviations: ae = aedeagus; an = anellus; dap = dorsal anellar plate; mf = medial flanges

of caulis; j = juxta.

absent and the lamella postvaginalis is reduced. In females of heucherana,

ruidosana, dii>itana, and the huroniensis group, the ductus bursae has a

long sclerotized band and the posterior border of sternite VII is inflected.

In digitana, the cuculius has a ventral process and the papillae anales have
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recurved setae. The species of the huroniensis group have long, arched

valvae necks, lateral and ventral processes from the cucuUi, and a flat anellar

plate surrounding the aedeagus. The papillae anales have setae that are

thickened and recurved in huroniensis and terracoctana and spatulate and

recurved in miscana and silvertoniensis. The papillae anales in the latter

two species are floricomous, similar to those of some species of Decodes,

Eana, and Acleris (Tortricinae).

The transformation of the anellus from the plesiomorphic state to the

apomorphic state found in the huroniensis group is indicated by intermediate

states in related species. In nigralhana, nigralhanoidana, and removana,

the anellus is similar to that of stroemiana ; however, it is narrow and sur-

rounds only the extreme base of the aedeagus. The margins of the medial

flanges of the caulis are approximate near the juxta, but diverge below the

aedeagus. In digitana, heiicherana, and ruidosana, the medial flanges are

widely divergent and form a flat ventral plate below the base of the aede-

agus; the dorsal anellar plate is secondarily reduced (Fig. 5). In the huron-

iensis group, the medial flanges diverge from the juxta and form a flat ventral

plate, confluent with the dorsal plate, and surroundng the base of the ae-

deagus (Fig. 4).

In forewing pattern and color, this new species is most similar to silver-

toniensis, a larger species with a forewing length of 7-8 mm. The base of

the uncus is more constricted and the lateral process of the cucullus more

developed in silvertoniensis than in huroniensis. As mentioned before, the

female of silvertoniensis can be distinguished by floricomous papillae anales

with spatulate setae. Epinotia silvertoniensis, miscana, and terracoctana

are distributed in western United States and Canada.

The host plant of huroniensis has not been recorded. Species of Ericaceae

are utilized by the three most closely related species, and may also be

utilized by huroniensis.
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Note

A New Synonym of the African Biting Midge Parabezzia

falcipennis Clastrier (Diptera: Ceratopogonidae)

In their recent revision of Nearctic Parabezzia, Grogan and Wirth (1977,

J. Kans. Entomol. Soc. 50: 49-83) stated that P. falcipennis Clastrier (1960,

Arch. Inst. Pasteur Algerie 38: 258-298) from Zaire, is the only species of

the genus known outside of the New World. They overlooked another Af-

rican species,/*, insolita Vattier and Adam (1966, Ann. Speleologie 21: 711-

773) from the Congo (Brazzaville). A recent examination of the descriptions

and illustrations of/*, insolita and P. falcipennis indicate that they are con-

specific. This paper presents evidence supporting their conspecificity.

Clastrier ( 1960) described P. falcipennis from a single male taken at Buku
N'Situ ( = M'Bouku), 12°06'E, 4°32'S, during May 1956. This locality is sit-

uated at the intersection of the Loukenene River and the Ocean Congo
Railroad near the station Fourastier in the dense forest of Mayombe. The

single female off*, insolita (Vattier and Adam, 1966) was taken by black

light during 1964 within the cave of Meya, 14°3rE, 5°53'S, which is situated

near N'zouari in the narrow valley of the Niari in the Bangou Forest. On
the basis of the illustrations provided with the descriptions of these two

specimens, it is evident that they belong to the Alexanderi Group oi Para-

bezzia as defined by Grogan and Wirth (1977). The key character of this

group is the basal costal swelling of the wing, which is present in both sexes.

In their description of P. insolita, Vattier and Adam (1966) state "Costa

renflee a sa base comme Parabezzia falcipennis . . .
/"

Through the courtesy of Jean Clastrier of the Paris Museum, I have ex-

amined the male holotype of P. falcipennis. Dr. Clastrier also contacted J.

P. Adam at ORSTROM in an effort to locate the type of P. insolita. Dr.

Adam located the case supposedly containing the type but the specimen

was not present. It is not certain then if the type of P. insolita is lost or

whether it is in another collection.

In addition to the basal costal swellings, the descriptions of P. falcipennis

and P. insolita indicate that they are both similar in overall coloration and

structure. In view of these overall similarities and because the two type-

localities are within 200 miles of one another I conclude that P. insolita is

a synonym of P. falcipennis (New Synonymy), the former merely repre-

senting the opposite sex of the latter.

I would like to thank Jean Clastrier for the loan of the type of P. falci-

pennis, for providing information on the type localities and for other cour-

tesies extended.

William L. Grogan, Jr., Department of Biological Sciences, Salisbury

State College, Salisbury, Maryland 2180 1

.
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Note

First Establishment of Rhinocyllus conicus (Froelich) in

Maryland and Pennsylvania for Thistle Control

(Coleoptera: Curculionidae)

An introduced European weevil, Rhinocyllus conicus (Froelich), was re-

leased on Caniuus nutans L., C. acanthoides L., and Onopordum sp. in

Maryland and Pennsylvania in 1975 at 10 sites; in 1976 at 19 sites; in 1977

at 9 sites; in 1978 at 12 sites; and in 1979 at 7 sites. These beetles were

collected at White Hall, Frederick Co., Virginia, and released during the

above years at sites in the following counties: Prince Georges, Frederick,

Washington, and Baltimore in Maryland; York, Cumberland, Franklin,

Centre, and Dauphin in Pennsylvania. As a result, populations have become
established since 1978 and are spreading on C. nutans at 7 of 1 1 locations

checked in 1979: Beltsville, Md. (100% plants infested); jet. Interstate 70

and Appalachian Trail, Md. (50% plants infested); Ft. Detrick, Md. (9%
infestation); Greencastle, Pa. (93% infestation); Pinola, Pa. (10% infesta-

tion); Scotland, Pa. (30% infestation); Shippensburg, Pa. (75% infestation);

and on C. acanthoides at State College, Pa. This insect has proven effective

in controlling Carduus nutans in other regions (L. T. Kok and W. W. Surles,

1975, Environ. Entomol. 4: 1025-1027; N. E. Rees, 1977, Environ. Entomol.

6: 839-842; B. Puttier, S. H. Long, and E. J. Peters, 1978, Weed Sci. 26:

188-190). The spread and impact of these first population establishments in

the northeastern states will continue to be evaluated. The cooperation of L.

T. Kok (V.P.I.); M. N. Pope (Md. Dep. Agric); J. Z. Shearer (Pa. Dep.

Agric); R. Moffett (Md. Highway Admin.); R. S. Ross (Pa. Dep. Trans-

portation); R. A. Byers (U.S.D.A.) and many landowners is gratefully ac-

knowledged.

S. W. T. Batra, Beneficial Insect Introduction Laboratory, IIBIII, Af^ric.

Res., Sci. and Educ. Admin., USDA, Building 417, BARC-E, Beltsville,

Maryland 20705.
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Note

The Insect Collection at the Instituto de Zoologia

Agricola (I.Z.A.), Facultad de Agronomia,

Central University of Venezuela, Maracay

Sometime ago I had the opportunity to visit the ''Instituto de Zoologia

Agricola" (I.Z.A.), Faculty of Agronomy, Central University of Venezuela

at Maracay, state of Aragua. Maracay lies in a plain about 100 km west of

Caracas and is separated from the Caribbean, 65 km to the north, by the

"Cordillera de La Costa" or northern mountain range. The Institute of

Agricultural Zoology is the major center of taxonomic research on insects

in Venezuela. The insect collection consists of over one-half million pre-

pared specimens, well arranged and properly housed in two large, air-con-

ditioned rooms. Collection facilities include a preparation room for five tech-

nicians, and a separate room for alcoholic and other collections.

The Collection is particularly strong in insects from all parts of Venezuela

but also has a good representation from other Neotropical countries (Colom-

bia, Peru, Ecuador, Brazil, Bolivia, and Mexico). It is particularly strong in

Lepidoptera, especially butterflies, Sphingidae, Saturniidae, Noctuidae,

Arctiidae, and Ctenuchidae. Another fine collection is Coleoptera, espe-

cially Chrysomeloidea, Cerambycidae, Scarabaeidae, Curculionidae, Bu-

prestidae, etc. Other well-represented orders are Odonata, Mantodea, Or-

thoptera, Dermaptera, Hemiptera, and Homoptera, although a good
collection is equally kept of Diptera, Hymenoptera, and other orders. Type
material is maintained, and especially well represented in Chrysomelidae.

The Institute is interested in having material studied by specialists, who
may retain duplicates. Types and uniques are normally requested to be

returned unless an agreement on a different location is reached.

Faculty conducting research in insect and mite systematics include:

Dr. Francisco Fernandez-Yepez—Lepidoptera (Sphingidae, butterflies).

Dr. Carlos J. Rosales—Coleoptera (part).

Dr. Luis J. Joly—Coleoptera (Cerambycidae, Cantharidae, others in

part).

Mrs. Bohumila de Bechyne—Coleoptera (Chrysomelidae).

Ing. Agr. Jose Clavijo—Coleoptera (Scarabaeidae).

Dr. Eduardo Osuna A.—Hemiptera (Coreidae, Pentatomoidea, Reduvi-

idae).

Ing. Agr. Francisco Cerda—Orthoptera (Acrididae), Mantodea.
Dr. Ernesto Doreste S.—Acarina.

Dr. Orlando Aponte L.—Acarina.
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Mr. Carlos Bordon (Coleoptera, Curculionidae) and Mr. Jose M. Ayala
(Diptera, Asilidae), residents of Maracay, are very competent amateurs as-

sociated with the Institute. The Faculty staff also includes Engineer Jorge

Teran (biological control), Dr. Santiago Clavijo and Engineer Armando Notz
(integrated pest control). Dr. Aquiles Montagne (ecology), Dr. Rafael Ca-
sares (behavior). Dr. Julia Meredith, Dr. Federico Dao, and Lie. Gerardo
Yepez T. (nematologists), and several other scientists working in related

disciplines.

Lloyd Knutson, IIBIll, Agric. Res., Sci. and Ediic. Admin., USDA,
BARC-W, Beltsvdie, Maryland 20705.
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Note

Proper Placement of Some Palaearctic ^^Syrphus^" Species

(Diptera: Syrphidae)

The limits of the genus Syrphus Fabricius have been quite variable: The
genus once included all Syrphidae and now includes less than 25 valid

species. While recent authors (Fluke, Vockeroth, Dusek and Laska, and

Hippa, among others) have agreed on the limits of Syrphus, sensu stricto,

many species have been left in the genus as incertae sedis as their original

descriptions are inadequate for recognition and/or their types are lost. Dur-

ing the preparation of a Catalog of the Syrphidae of the Palaearctic Region,

I have been able to place some of these species correctly. ^^Syrphus'" ha-

byssa Walker (1849, List Dipt. Ins. Brit. Mus. 3: 584) is a Xanthandrus

species (N. Comb.). "Syrphiis^^ orientalis Herve-Bazin (1914, Ann. Soc.

Entomol. Fr. 83: 400) is a bare-eyed Epistrophe species (N. Comb.) with

Betasyrphus-type of abdominal pattern. As E. orientalis Herve-Bazin is a

primary junior homonym, preoccupied by Melanostoma orientalis (Wiede-

mann) (1824, Analecta Entomol.: 36) and Syrphus orientalis Loew ( = vitri-

pennis Meigen?) (1858, Wien. Entomol. Monatschr. 2: 108), I rename the

species hetasyrphoides Thompson (N. Name). '^Syrphus" etensis van der

Goot (1964, Zool. Meded., Leiden 39: 428) is a species of Dasysyrphus (N.

Comb.). I am very grateful to Dr. P. J. van Doesburg, Jr., for examining

the holotype of etensis for me.

F. Christian Thompson, Systematic Entomology Laboratory. IIBIII,

Agric. Res., Sci. and Educ. Admin., USDA, % U.S. National Museum of

Natural History, NHB-168, Washington, D.C. 20560.

\
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Book Review

Honey Bee Pests, Predators, and Diseases. 1978. Roger A. Morse, ed.

Cornell University Press, Ithaca, New York, 430 pp., illus. Cost: $27.50.

For beekeepers interested in comprehensive works on the biotic associ-

ations of the honey bee and for students concerned with honey bee

diseases and pests, this well organized new book is a splendid reference

source.

Roger A. Morse, Professor of Apiculture, Cornell University, who has

previously authored two general textbooks on beekeeping and who has stud-

ied beekeeping practices and problems in the Dominican Republic and the

Philippine Islands, is the general editor, in addition to contributing to several

of the 19 chapters and 4 appendix sections. Sixteen other authors, 8 of

whom are associated with the U.S. Department of Agriculture, contributed

to this book.

In the Introduction we are told that Aristotle observed and reported the

occurrence of honey bee diseases, and that this book is designed to assemble

information on the problems that ''plague bees and trouble their keepers."

The American and European foulbroods, both caused by bacteria, are the

best known of these problems. Additionally, a wide variety of animal par-

asites and predators is fully discussed and usually illustrated.

Of the insects which injure honey combs and render the interior of hives

unsightly, the greater wax moth (Galleria mellonella (L.)) and several small-

er species of moths are most familiar to beekeepers. The biology, type of

injury, and control of all these moths are discussed in detail. The so-called

"bee lice" (Diptera: Braulidae) are ectoparasites of adult bees only, but

their larvae live in the combs. The Drosophilidae, Phoridae, and Sarco-

phagidae include a few saprophagous flies whose larvae feed on dead bees

as well as other dead organisms. The latter species are of limited impor-

tance; on the other hand, a few species of robber flies (Asilidae) are con-

spicuous predators, whose bee catching habits in several countries have

been documented by American entomologists. Some of the asilids resemble

bees, and this apparent mimicry may afford the asilids some protective

benefit.

Ants are said to be the most important of the invertebrate predators; some
small species invade hives and either devour the honey bee larvae and pupae
or constitute a general nuisance. The larger carpenter ants sometimes infest

the wood of hives and do structural damage. A few hornets and other large

wasps, such as Vespa crahro L., forage at hive entrances and cause a real

loss of bees. In parts of Asia, especially Japan, the giant hornet, Vespa
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mandarina Smith, is important as a destroyer of adult bees, and "twenty
to thirty hornets may kill 5,000 to 25,000 bees in several hours." After killing

many of the adult bees, these hornets sometimes then "occupy" the bee

hive and even carry away bee larvae and pupae to feed their own larvae in

the hornets' nest. Likewise, mantids, when stationed near the hive entrance,

can destroy numerous adult bees, but, as a whole, Mantidae are of little

practical significance to apiarists. In several countries, notably those in the

Indochinese and South American regions, some of the usually domestic

cockroach species enter bee colonies, where they feed on honey, pollen,

and dead bees, and become a nuisance of some importance, especially in

weak colonies. Strong, populous colonies are said to be the beekeeper's

best defense against mantids and cockroaches.

Of occasional nuisance significance are earwigs (Dermaptera), especially

species of Forficula, including the European earwig (F. auriciilaria L.),

which is widespread in both the Palearctic Region and (as an established

introduction) North America. Even Psocoptera, chiefly some of the wingless

"booklice" types of scavengers and other general household minor pests

sometimes occur in bee hives, but they are regarded as usually inconse-

quential. There is an interesting and fairly large amount of literature on

predaceous Hemiptera (Reduviidae, Phymatidae, and related families)

which capture honey bees on flowers near bee colonies, but in the main

these predators are relatively unimportant to well-managed bee colonies.

Among beetles several species occur in honey bee colonies with some
frequency. For example, dermestids include various small beetles which

sometimes infest stored comb, wooden frames, and other bee hive products.

The Meloidae (blister or oil beetles) are considered the beetle family of most

consequence to beekeepers; certain species parasitize the adult bees, others

"hitch" rides from flowers, where they attach themselves to worker bees

and are carried back to the bee colony where they attack bee eggs or larvae

in the brood cells.

Perhaps the best known vertebrate associates of honey bees are birds and

several small mammals, especially skunks and the badgerlike ratels inhab-

iting parts of Africa and Asia. Woodpeckers, shrikes, and flycatchers often

feed on adult bees rather regularly, but the African honey-guides and bee-

guides are famous for their common association with honey bee colonies.

The honey-guides occur mainly in Africa south of the Sahara Desert and in

southern Asia; they customarily locate bee colonies, after which they at-

tempt to guide people, wild baboons, or other vertebrate animals to the

colony with the evident hope of sharing in a later harvest of honey if the

vertebrate opens the bee colony. Skunks and bears evidently are the most

important mammals to bother bee colonies in North America, so much so

that various states and the prairie provinces of Canada have government

compensation programs to assist beekeepers who suffer serious bear dam-
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age; instructions regarding bear fences of steel wire (sometimes electrified)

surrounding apiaries are widely disseminated.

One chapter concerns plants which are poisonous to bees. It is surprising

to read that the flowers of such well-known plants as macadamia, buck-

wheat, buck-eye and related trees, dodder, and jimsonweed sometimes are

toxic to the honey bee. Appendix 1 is a summary of the four species of A/7/5

which occur in an "escaped" wild state as well as in colonies supported by

beekeepers. The so-called "killer" or African bee which in recent years has

threatened to spread from South America to North America is only briefly

referred to. Appendix 2 deals with the synonymic names of bee diseases,

and Appendices 3 and 4, respectively, give summaries of United States and

Canadian laws involving bees and their diseases.

Literature references occupy 56 pages and include strong representation

additional to those from North America; English translations are included

for titles not originally in English. The book is well indexed and illustrated.

All in all, this is an interesting, useful book which deserves a regular place

in biological libraries.

Ashley B. Gurney, Cooperating Scientist, Systematic Entomology Lab-

oratory, IIBIII, Agric. Res., Sci. and Educ. Admin., USDA, % U.S. Na-

tional Museum of Natural History, Washington, D.C. 20560.



PUBLICATIONS FOR SALE BY THE

ENTOMOLOGICAL SOCIETY OF WASHINGTON

Miscellaneous Publications

Cynipid Galls of the Eastern United States, by Lewis H. Weld $ 5.00

Cynipid Galls of the Southwest, by Lewis H. Weld 3.00

Both papers on cynipid galls 6.00

Identification of Alaskan Black Fly Larvae, by Kathryn M. Sommerman 1.00

Unusual Scalp Dermatitis in Humans Caused by the Mite Dermatophagoides

,

by Jay R. Traver — 1.00

A Short History of the Entomological Society of Washington, by Ashley B.

Gurney I 00

Pictorial Key to Species of the Genus Anastrepha (Diptera: Tephritidae), by

George C. Steyskal — 1 50

Taxonomic Studies on Fruit Flies of the Genus Vrophora (Diptera: Tephriti-

dae), by George C. Steyskal 2.00

Memoirs of the Entomological Society of Washington

No. 1. The North American Bees of the Genus Osmia, by Grace Sandhouse.

1939 $15.00

No. 2. A Classification of Larvae and Adults of the Genus Phyllophaga, by

Adam G. Boving. 1942 (o"t of

print)

No. 3. The Nearctic Leafhoppers, a Generic Classification and Check List, by

Paul Wilson Oman. 1949 15.00

No. 4. A Manual of the Chiggers, by G. W. Wharton and H. S. Fuller.

1952 15.00

No. 5. A Classification of the Siphonaptera of South America, by Phyllis T.

Johnson. 1957 — - 1500

No. 6. The Female Tabanidae of Japan, Korea and Manchuria, by Wallace P.

Murdoch and Hirosi Takahasi. 1969 15.00

No. 7. Ant Larvae: Review and Synthesis, by George C. Wheeler and Jeanette

Wheeler. 1976 - — 1 '00

No. 8. The North American Predaceous Midges of the Genus Palpomyia Mei-

gen (Diptera: Ceratopogonidae), by W. L. Grogan, Jr. and W. W.

Wirth. 1979 -— '-00

Back issues of the Proceedings of the Entomological Society of Washington are available

at $18.00 per-volume to non-members and $9 per volume to members of the Society.

Prices quoted are U.S. currency. Dealers are allowed a discount of 10 per cent on all

items, including annual subscriptions, that are paid in advance. All orders should be

placed with the Custodian. Entomological Society of Washington, c/o Department of

Entomology, Smithsonian Institution. Washington, D.C. 20560.



CONTENTS
(Continued from front cover)

PERKINS, P. D.—Larval and pupal stages of a predaceous diving beetle. Neoclypeo-

dytes cinctellus (LeConte) (Dytiscidae: Hydroporinae: Bidessini) 474

ROBINSON. H.—Three new species of Thrypticus from Maryland (Diptera: Dolicho-

podidae) 469

SABROSKY. C. W.—New genera and new combinations in Nearctic Chloropidae

(Diptera) 412

SHAFFER. J.

—

Atacosa heitzmani, a new species of Peoriine moth (Lepidoptera:

Pyralidae) from Missouri 408

SMITH, D. R.—Notes on sawflies (Hymenoptera: Symphyta) with two new species and

a key to North American Loderus 482

SMITH, D. R. and J. H. LAWTON—Review of the sawfly genus Eriocampidea (Hy-

menoptera: Tenthredinidae) 447

STEINER. W. E., JR.—A new tribe, genus, and species of Cossyphodine from Peru

(Coleoptera: Tenebrionidae) 384

STEYSKAL, G. C.—The species of the genus Suillia found in the Americas south

of the United States (Diptera: Heleomyzidae) 401

TODD, E. L. and R. W. POOLE—The American species of the Tiracola plagiata

Walker complex (Lepidoptera: Noctuidae: Hadeninae) 396

WHEELER. Q. D.—Studies on Neotropical slime mold/beetle relationships, part I:

Natural history and description of a new species of Anisotorna from Panama

(Coleoptera: Leiodidae) 493

NOTES:

BATRA, S. W. T.—First establishment of Rhinocyllus conicus (Froelich) in Maryland

and Pennsylvania for thistle control (Coleoptera: Curculionidae) 51

!

GROGAN, W. L., JR.—A new synonym of the African biting midge Parahezzia fal-

cipennis Clastrier (Diptera: Ceratopogonidae) 510

KNUTSON, L.—The insect collection at the Instituto de Zoologia Agricola (I.Z.A.),

Facultad de Agronomia, Central University of Venezuela, Maracay 512

THOMPSON, F. C—Notes on Palaearctic Syrphidae (Diptera) 400

THOMPSON, F. C.—Proper placement of some Palaearctic "Chedosia" species (Dip-

tera: Syrphidae) 411

THOMPSON, F. C.—Proper placement of some Palaearctic '^Syrphus^' species (Dip-

tera: Syrphidae) 513

BOOK REVIEWS:

BATRA, S. W. T.

—

Ecolof^ical Methods with Particular Reference to the Study of

Insect Populations (T. R. E. Southwood) 468

GURNEY, A. B.

—

Honey Bee Pests, Predators, and Diseases (Roger A. Morse, ed.) . . 514



* VOL. 82 OCTOBER 1980 NO. 4
(ISSN 0013-8797)

PROCEEDIN(^"""^
of,he NOV 4198!)

ENTOMOLOGICAL SOCIETY
<.f WASHINGTON

DEPARTMENT OF ENTOMOLOGY
SMITHSONIAN INSTITUTION
WASHINGTON, D.C. 20560

PUBI.ISHICl) (JUAKTERLY

I884_
CONTENTS

BAUMANN, R. W. and K. W. STEWART—The nymph of Udnia rumana (Ricker)

(Plecoptera: Nemouridae) 655

BURGER, J. F.—Redescription and lectotype designation of Tahanus sulcifrons

Macquart (Diptera: Tabanidae), and comparison to related taxa 660

CARVER, M.—A new species of Aphelinus Dalman (Hymenoptera: Chalcidoidea: En-

cyrtidae) 536

FRANCLEMONT, J. G.

—

"Noctua c-nigrum'" in eastern North America, the descrip-

tion of two new species of Xestia Hiibner (Lepidoptera: Noctuidae: Noctuinae) . . . 576

GOTWALD, W. H., JR. ami J. M. LEROUX—Taxonomy of the African army ant.

Aenktus decolor (Mayr). with a description of the queen (Hymenoptera: Formi-

cidae) 599

HOEBEKE, E. R. and D. R. WHITEHEAD—New records of Rhinoncus hnuhoides

(Herbst) for the Western Hemisphere and a revised key to the North American

species of the genus Rhinoncus (Coleoptera: Curculionidae: Ceutorhynchinae) .... 556

HUDSON. A. and L. P. LEFKQVITCH-Two species of the Amathes c-nigrum

complex (Lepidoptera: Noctuidae) distinguished by isozymes of adenylate kinase

and by selected morphological characters -^87

KORMILEV. N. A.—Three new species of Aradidae from Mexico (Hemiptera) 695

MARI MUTT. J. A.—A new tribe for Corynothrix horealis Tullberg 1876 and comple-

ments to its description (Collembola: Entomobryidae: Orchesellinae) 675

(Continued •>» h,i, L



THE

ENTOMOLOGICAL SOCIETY
OF WASHINGTON

Organizfd March 12, 1884

OFFICERS FOR 1980

T. J. Spilman, President

Jack E. Lipks. Presidenl-Elecl

David A. Nickle, Recording Secretary

MiGNON B. Davis, Corresponding Secretary

F. Christian Thompson, Treasurer

Helen Sollers-Riedei , Hospitality Chairman

Michael Faran, Program Chairman

Joyce A. Utmar, Membership Chairman

SuEO Nakahara. Custodian

Donald R. Davis, Delegate, Wash. Acad. Sci.

E. Eric Grissell

John M. Kingsolver

David R. Smith, Editor

Publications Committee

Wayne N. Mathis
George C. Steyskal

Manya B. Stoetzel

Frederick W. Poos

Honorars' President

C. F. W. Muesebeck

Honorary Members
Ashley B. Gurney Raymond A. St. George

All correspondence concerning Society business should be mailed to the appropriate officer at the following address: Entomological

Society of Washington, c/o Department of Entomology, Smithsonian Institution. Washington. D.C, 20560.

MEETINGS.—Regular meetings of the Society are held in the Ecology Theater, Natural History Building. Smithsonian Institution, on

the first Thursday of each month from October to June, inclusive, at 8 P.M. Minutes of meetings are published regularly in th<

Proceedings.

MEMBERSHIP.—Members shall be persons who have demonstrated interest in the science of entomology. Annual dues for members
are $10.00 (U.S. currency) of which $9.00 is for a subscription to the Proceedings of the Entomological Society of Washington for on«

year.

PROCEEDINGS.—Published quarterly beginning with January by the Society at Washington, D.C. Members in good standing receive

the Proceedings of the Entomological Society of Washington. Nonmember subscriptions are $18.00 per year, domestic, and $20.00 pel

year, foreign (U.S. currency), payable in advance. All remittances should be made payable to The Entomological Society of Wash-
ington.

The Society does not exchange its publications for those of other societies.

Please see p. 159 of the January 1980 issue for instructions regarding preparation of manuscripts.

STATEMENT OF OWNERSHIP
Title of Publication: Proceedings of the Entomological Society of Washington.

Frequency of Issue: Quarterly (January, April. July, October).

Location of Office of Publication, Business Office of Publisher and Owner: The Entomological Society of Washington, c/o Department
of Entomology. Smithsonian Institution. lOth and Constitution NW. Washington. D.C. 20560.

Editor: Dr. David R. Smith, Systematic Entomology Laboratory, 7r U.S. National Museum NHB 168, Washington. DC 20560.

Managing Editor and Known Bondholders or other Security Holders: none.

This issue was mailed 24 October 1980

Second Class Postage Paid at Washington. DC. and additional mailing office.

PRINTED BY ALLEN PRESS, INC., LAWRENCE. KANSAS 66044. USA



PROC. ENTOMOL. SOC. WASH.
82(4). 1980, pp. 517-535

BIOLOGY OF MUD-SHORE EPHYDRIDAE (DIPTERA)'

R. W. Thier and B. a. Foote

Department of Biological Sciences, Kent State University, Kent, Ohio
44242; (RWT) present address: U.S. Forest Service Field Office (FIDM),
Boise, Idaho 83706.

Abstract.—Information is presented concerning ecological isolation along

the niche axes of food, space, and time in 11 species of Ephydridae occur-

ring on mud shores in northeastern Ohio. Observations are given on food

resources utilized by the larvae along with notes on relative abundance and

seasonal occurrence of the component species. The influence of shoreline

flooding on the different species is also explored.

The shore flies of the family Ephydridae have generated great interest

because of their occurrence in highly alkaline and saline waters, hot mineral

springs, and California oil pools. However, most of the species occur in less

bizarre freshwater habitats, including mud shores that occur abundantly

along the margins of ponds, lakes, drainage ditches, and streams. The char-

acteristics of the mud-shore habitat, particularly with respect to the Ephy-

dridae, have been given by Dahl (1959), Deonier (1965). and Scheiring and

Foote (1973). These authors viewed the habitat as being highly unstable and

temporary, primarily due to repeated and unpredictable inundation. How-
ever, Dahl (1959) noted that it has "a rapid regenerative ability."

Several authors have discussed the potential ephydrid food resources

found on the mud shore. Dahl (1959) stated that the abundance of food,

especially organic detritus and a rich microflora, contributed to the high

ephydrid numbers. Deonier (1965) noted that diatoms, an important ephy-

drid food resource, were related to the inundation factor in that flooding

stimulated diatom growth by adding nutrients to the mud surface. Lastly,

Scheiring and Foote (1973) reported that shoreline muds contained much

organic matter, detritus, and an abundant microflora of algae, bacteria, and

fungi.

Scheiring (1974), in a publication based on previous work (Scheiring and

Foote, 1973) concerning ephydrid habitats, noted that the mud shore sup-

Research supported by N.SF grant DEB 75-21352.
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ported more species of ephydrids than any of the other nine freshwater

habitats studied. Interestingly, this species richness was accompanied by a

relatively low species evenness. Scheiring speculated that this relationship

was due to the differing competitive abilities of the various species.

Schoener (1974), after examining ecological isolating mechanisms in 81

groups of related species (mostly vertebrates), recognized three generalized

niche dimensions along which resource partitioning commonly occurred. Of
primary importance was the spatial or habitat dimension; secondly, the

trophic or food type dimension; and lastly, the temporal dimension. He also

stated that these dimensions were frequently combined in various ways to

isolate a species ecologically.

Previous research had thus indicated that knowledge of the mud-shore

ephydrid community would be augmented by a study of the mechanisms of

ecological isolation. Therefore, the purposes of this study were to (1) ex-

amine the effects of physical factors, such as rainfall and temperature, on

the ephydrid community, and (2) determine resource partitioning along the

niche axes of space, food, and time which apparently permits several species

to coexist on mud shores.

Materials and Methods

The Habitat.—The habitat utilized in this study consisted of exposed mud
flats bordering an unshaded drainage ditch located approximately 1.8 km
east of the Kent State University campus, Kent, Ohio. The mud shores

varied in width from less than 0.1 m to somewhat over 3.0 m, depending

upon recent rainfall. The ditch was subject to repeated and unpredictable

inundation, and heavy rainfall commonly resulted in complete flooding of

the bordering mud flats. Because of the repeated flooding and the high level

of insolation, mud temperature and water content were considered as being

particularly important physical factors that might impinge on the shore fly

populations.

Mud temperatures were obtained by inserting the bulb of a thermometer

into the mud surface to a depth of approximately 5 mm. Temperatures were

recorded on each visit to the site along a transect running perpendicularly

from the water's edge to the bordering shoreline vegetation (Fig. 1). Tem-
perature data were analyzed using two-way analysis of variance and, when
appropriate, Newman-Keuls testing at the 5% level.

Water content of the mud was obtained by computing the difference be-

tween the wet and dry weights of mud samples. Samples for the soil mois-

ture measurements were obtained according to the scheme followed in ob-

taining substrate temperatures. Analysis of variance and Newman-Keuls
statistical tests were again employed.

Due to its proximity (about 6.4 km to the east) to the study area, the daily
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Emergent vegetation

Fig. 1. Scheme used in trap placement and determination of substrate temperature and

humidity measurements. A. B. and C indicate trap placement sites or points of physical mea-

surements running from the shoreline to the emergent vegetation. The letters a and b indicate

distances between points A. B, and C.

rainfall recorded at the NOAA 2S recording station at Ravenna. Ohio, was

assumed to be an appropriate indicator of the precipitation received by the

study site.

An arbitrary scheme was developed in which inundation of the mud shore

within three days preceding a collection date constituted a recent flood,

whereas inundation four or more days preceding a collection constituted a

past flood. Chi-square goodness of fit testing at the 59f level was applied to

test the null hypothesis that the population level of a species, as evidenced

by the number of adults collected, was not affected by flooding.

Because many ephydrids are phycophagous. several surveys of mud-in-

habiting algae were conducted. Algae were identified to genus, but no cell

counts were obtained.

Collections of Adult Flies.—Adult flies were collected by using the pan-

trap technique described by Grigarick (1959). The traps were simplified by

omitting all but the pan and its contents, a detergent-water solution. The

pans were cryptically colored black or grey and then recessed into the mud

until level with its surface. Flies which landed on the detergent-water so-

lution sank immediately. Three traps were placed on the mud shore tor 24

hours every 4-10 days from April through mid-July, 1976. On eight occa-

sions during 1975, traps were placed in a transect running from the water's
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Fig. 2. Daily rainfall reported by NOAA Ravenna 2S for the collecting period. 1976.

edge to the bordering emergent vegetation (Fig. 1). The distance between
traps (Fig. la, b) ranged from 8 to 32 cm (v = 20.7 cm; SE = 2.22 cm).

The spatial distribution of pan-trapped adults of Parydra aquila (Fallen),

P. quadritiiherciilata Loew, Ochthera 'mantis" (DeGeer), Ephydra riparia

Fallen, Scatelhi favillacea Loew, and S. stagnalis (Fallen) was analyzed

using Chi-square goodness of fit testing at the 5% level. We tested the

hypothesis that the adult flies were evenly distributed from the shoreline to

the emergent vegetation.

As a second non-quantitative survey technique, adults were obtained by

sweeping over the mud surface with a standard, 12"-diameter insect net.

Relative abundance, as used by both Deonier (1965) and Scheiring and
Foote (1973), is the percentage of adults of a single species in the total

number of ephydrid specimens collected. Percent presence indicates the

number of samples in which the species was present in relation to the total

number of samples. Dahl ( 1959) utilized a similar measure, termed constan-

cy, to indicate species presence.

Collections of Immature Stages.—Eggs, larvae, and puparia were col-

lected by removing circles of mud surfiice measuring approximately 10 cm
in diameter and 1 cm deep. The mud samples were transferred to the lab-

oratory where they were periodically observed for larval activity. Larvae
were removed, preserved in FAA, and labeled for later identification. The
larval gut contents were prepared for examination by employing techniques
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Fig. 3. Average monthly temperatures of the mud-shore habitat in 1976. Vertical bars are

standard errors.

described by Cummins (1973). Algal cells in the guts were counted and

identified to genus.

Results and Observations

The habitat.—Unpredictable rainfall often resulted in flooding of the mud
shores. Normally the water depth of the stream ranged from 15.2 to 30.5

cm. However, following heavy rains the depth often ranged between 61.0

and 91.4 cm. A daily rainfall of approximately 0.36 cm, as recorded by the

NOAA Ravenna station, resulted in complete inundation of the mud shore.

Figure 2 gives the daily rainfall for the collecting period in 1976. This figure

indicates the frequency of rainfall which caused flooding and gives some

indication of the length of time that the mud shores were submerged.

Related to rainfall was the water content of the mud. Dahl ( 1959) stated

that soil moisture was a more important physical factor than air humidity,

because flies occurring on mud shores live in or on the substrate. Rather

surprisingly, statistical analysis revealed that the water content of the sur-

face mud was generally homogenous from the shoreline to the emeigent

vegetation throughout the season. This confirmed DahTs ( 1959) findings that

water content was a relatively stable factor. The mud's mean water content

was 0.67 gm water/gm soil (SE = 0.04). Dahl (1959) found that the per-

centage of water ranged from 35^ to 75% for Scandinavian mud shores.

Mud temperature was the second physical factor recorded. In general.
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Table 1. Adult Ephydridae collected in detergent pan traps during 1976. An asterisk

(*) indicates species which are not memhers of the mud-shore community.
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peatedly noted in several algal surveys of substrate samples included: Eii-

glena (Euglenophyta), Oedoiionium (Chlorophyta), Nostoc and Oscillatoria

(Cyanophyta), and diatoms of the genera Surirella, Navicula. Gyrosii^'ma,

Pinnularia, Nitzschia, Meridian, and Synedra (Chrysophyta). Diatoms not

only dominated in number of genera but also appeared to be more abundant

than cells of the other algal groups.

Previous studies (Deonier, 1965; Scheiring and Foote, 1973) have noted

the conversion of mud shores in late summer to a different kind of habitat

characterized by a pioneering macroflora that invades the open mud. By

mid-July, Sparganiiim eiirycarpum Engelmann. a bur-reed, along with

grasses and rushes, dominated the study site. As a result, much of the area

of open mud was converted to a marsh-reed habitat. With this shift in hab-

itat, several species of the ephydrid genus Notiphila became abundant,

whereas Parydra aquila and P. quadritiiherculata declined precipitiously.

The Ephydridae.—Table 1 lists the 25 ephydrid species that were col-

lected in the pan traps during 1976. A number of these species (indicated

by asterisks) were accidentals and thus are not considered as being members

of the mud shore community (Deonier, 1965; Scheiring and Foote, 1973).

They are included here only for completeness. Table 1 also gives the number

of specimens collected, relative abundance, and percent presence for each

species.

Information is given below on each ephydrid species collected during the

study. Notes on adult spatial and temporal distribution, larval and adult

foods, plus additional relevant observations are included.

Psilopinae

AUotrichoma sp.—Adults of this species were repeatedly captured in the

pan traps from early June to the end of the study period (Fig. 4). In contrast,

Scheiring and Foote ( 1973) found this or a second species to be particularly

abundant during the month of May.

Analysis of the collection data led to the rejection {P < 0.01) of the null

hypothesis that the adult population was not affected by flooding, as a sig-

nificant increase in population size occurred following recent floods. There

were 23 specimens taken following recent inundation in contrast to only 5

taken following earlier flooding. These data suggest that AUotrichoma sp.

has become well adapted to the physical stresses imposed by unpredictable

flooding.

Data on the spatial distribution of adults are lacking. However, larvae

were found repeatedly in muskrat feces and decaying snails that were scat-

tered over the mud surface. As far as our ephydrid community is concerned,

these microhabitats are unique to this species and represent a probable

means of spatial and trophic isolation. Possible competitors in the muskrat
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Species
Monthly Periods

*P"' "ay June July

-!2 22 30 ]0 20 30 10 ?0 M ip pn

Allolrichoma sp.

Hydrochasma leucoproctum

Hvdrellia gnseola

Notiphila scalans

Par ydra aquila

_P quadrituberculala

Scatella tavillacea

Scatella obsoleta

Scatella paiudum

Scatella picea

Scatella staonaiis

Fig. 4. Seasonal occurrence of adult Ephydridae having a percent presence value above
15%.
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feces were larvae of Themira spp. (Sepsidae), but no other fly larvae were
found in the rotting snails.

The larval microhabitats, along with the rearing of a species in Guam from
mud containing pig manure (Bohart and Gressitt, 1951), indicate that the

larvae are saprophagous. The adult feeding habits are unknown.
Hydrochasma leucoproctum (Loew).—The temporal distribution of

adults of this species (Fig. 4), from mid-May through the end of the study

period in mid-July, closely paralleled that oi' Allotrichoma sp. Findings sim-

ilar to that species were obtained with respect to the effects of rainfall on

adult populations. Twenty-six adults were collected after recent inunda-

tions, whereas only five were captured following past flood conditions.

We obtained no data on adult spatial distribution or on larval and adult

feeding habits, and thus can say nothing concerning ecological isolation in

this species.

NOTIPHILINAE

HydrcUia ascita Cresson, H. tibialis Cresson, Hydrellia spp.—A total of

6 specimens representing at least 4 species of leaf-mining Hydrellia were

taken during May and July, 1976. They are not considered to be truly mem-
bers of the mud-shore community, as they are more typical of sedge-mead-

ow and limnic-wrack habitats (Deonier, 1965; Scheiring and Foote, 1973).

Deonier (1971) lists the host plants of H. ascita as being several species of

Potamoi^'cton, and the host of H. tibialis as being Eleocharis obtiisa (Will-

denow) Schultes.

H. griseola (Fallen).—This widely distributed leaf-mining species has

been collected by other authors in a variety of habitats, including the mud
shore. Adults were collected throughout the collecting period (Fig. 4), an

indication of the species' broad temperature tolerances.

Inundation of the mud shore was found to neither support nor limit the

population, as there was no significant increase or decrease in the number

of adults in response to flooding. Eleven adults were collected following

recent rainfall, and 5 were collected after past flooding. These data lead to

non-rejection (P > 0.01) of the null hypothesis that flooding had no effect

on the adult population size.

Deonier (1965) also recorded adults on mud shores but found them more

abundantly on the leaves of many herbaceous plants. Thus they are more

typical of areas of the mud shore existing near emergent vegetation. Ihc

larvae mine the leaves of a great variety of aquatic and semi-aquatic plants,

particularly grasses (Berg, 1950; Grigarick, 1959; Deonier. 1971). In contrast

to the larvae, adults of Hydrellia spp. are predators of small insects.

Ecological isolation in this species involves a combination of the spatial

and trophic axes. No other ephydrid larvae except those of the genus //v-
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drellia fed as leaf miners in the hydrophilic plants occurring on or near the

mud shore.

Notiphila spp.—Five species of Notiphila were collected in the pan traps

but none is considered to be a member of the mud-shore ephydrid com-

munity, as species of this genus are more commonly encountered in the

marsh-reed habitat (Deonier, 1965; Scheiring and Foote, 1973). The adults

of N. scalaris (Fig. 4) and other species of the genus became increasingly

common following the establishment of such macrophytes as bur-reed, S.

eurycarpum. Numerous authors (Varley, 1937; Berg, 1950; Scheiring, 1974;

Busacca and Foote, 1978) have reported that larvae of Notiphila spp. are

associated with the roots of wetland plants which they tap for oxygen via

their sharply pointed spiracular spines (Houlihan, 1969). Larvae probably

ingest detritus in the highly organic, anaerobic sediments (Busacca and

Foote, 1978).

Parydrinae

Paiydra aquHa (Fallen).—Although only a few specimens of this species

were pan trapped in May and June (Fig. 4), a number of adults were taken

in early March by sweeping. Deonier (1965) only occasionally encountered

this fly (as P. hitiiherculata Loew) in his study of Iowa mud shores, whereas

Scheiring and Foote (1973) listed it as very abundant in several habitats in

northeastern Ohio. They found adults from mid-April through mid-October,

an indication of the broad thermal tolerance of the species.

Collection data led to non-rejection (P > 0.25) of the null hypothesis that

the adult population was not affected by flooding. Three specimens were

taken following past flood conditions, and one was obtained after recent

floods.

Adults of P. aquila statistically did not exhibit an unequal distribution on

the mud surface from the shoreline to the bordering emergent vegetation,

but further testing with a larger sample may reveal subtle spatial prefer-

ences.

Larvae of this species were abundant on the mud surface. Scheiring and

Foote (1973) performed larval gut analyses and found unicellular pinnate

diatoms to be the major constituent. Our data (Table 3), based on the anal-

yses of 2 third-stage larvae, substantiate their report. Oscillatoria, a fila-

mentous blue-green alga, was the only non-diatom algal genus noted. Deon-

ier (1972) reported that adults off*. ciquiUi (as P. hitiiherculata) fed primarily

on diatoms. This species appears to have ecological requirements very sim-

ilar to those of P. quadrituherculata Loew, although larvae of the 2 species

may have slightly different trophic habits (Table 3).

P. quadrituherculata Loew.—Adults of this species were collected

throughout the study period (Fig. 4) and exhibited a rather high percent
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Table 2. Distribution of adults of certain mud shore ephydrids during 1975.

Species
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Table 3. Larval izut contents of Parydra spp. Mean percentage calculations based on

average cell volume.

Algal genus

Pciryjni qinulriiiihcniilciUi

Mean
percentage SK

Piirydra
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of Bnichydeutera stating that adults rest on pools of water in which the

larvae develop. In out study site, shallow pools that occasionally developed
along the mud shore constituted the microhabitat of B. ars^cntala.

Because this species was relatively rare, nothing can be said concerning
the effects of rainfall or about the spatial distribution of adults. However,
judging from observations of other authors (Williams, 1938; Sturtevant and
Wheeler, 1954; Scheiring and Foote, 1973), rainfall generates the microhab-
itat necessary for larval development.

Knowledge of the feeding habits of this species is incomplete. Williams

(1938) reported that larvae of an Hawaiian species fed on decomposing
organic matter in woodland pools, and we have reared larvae on decaying

lettuce in the laboratory. Williams observed adults feeding by skimming the

labella along the water surface of small pools, but failed to enumerate the

gut contents.

The spatial dimension appears to be the primary means of ecological

isolation, although segregation along the trophic dimension may be impor-

tant also.

Ephydrinae

Ephydra riparia Fallen.—Only six specimens were collected in pan traps

between mid-June and early July, 1975. Deonier ( 1965) reported this species

as a rare occupant of the mud shore, and Scheiring and Foote (1973) re-

ported that its optimum temperature conditions occurred during late spring

and early fall. Ping (1921) conducted a thorough study of the biology of E.

packardi Wirth (as E. suhopaca Loew), a species very close to E. riparia.

Of importance to our study. Ping found that adults preferred to rest on a

calm water surface. This observation was substantiated by Dahl ( 1959) and

probably explains the occurrence of E. riparia in rain-pool and salt-pool

habitats (Scheiring and Foote, 1973). The microhabitat preference of adults

probably isolates this species from most of the other mud-shore inhabiting

Ephydridae.

We did not determine the effects of rainfall on this species, but Ping( 1921)

stated that rainfall was beneficial to adults because it maintained or ex-

panded flooded areas.

Table 2 gives the distribution of adults on the mud shore. Analysis of the

data resulted in non-rejection (P > 0.25) of the hypothesis that adults were

equally distributed. The distribution of adults was probably directly linked

to the presence of pools of water which occasionally developed near or on

the mud shore.

Larvae are aquatic, developing in quiet pools o^ water (Scheiring and

Foote, 1973) where they probably feed on such microorganisms as bacteria,

algae, and flagellated protozoans (Ping, 1921). Scheiring and Foote (1973)

conducted gut analyses of field-collected larvae and found that unicellular
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algae were the main constituents. Zack ( 1976) successfully reared E. riparia

larvae on monocultures of seven genera of algae: Chlamydomonas (Chlo-

rophyta); Botrydiopsis, Botrydium, Melosira, and Navictda (Chrysophyta);

and Gloeocapsa and Anahaena (Cyanophyta). Ping (1921) found Chlam-

ydomonas and Navicula plus bacteria and flagellated protozoans in the guts

of adults of E. packardi. He reported that the flies obtained food from

floating scums and leaves or from the surface of mud adjacent to the pools.

Ephydra riparia commonly is abundant in saline environments (Beyer,

1939; Dahl, 1959; Scheiring and Foote, 1973), an obvious means of spatial

isolation by habitat. However, no saline habitats were present in our study

area. On the mud shore, E. riparia probably was isolated ecologically main-

ly through spatial and trophic mechanisms.

Setacera atrovirens (Loew).—Only one specimen was trapped in mid-

May (Table 1), but Scheiring and Foote (1973) reported a few adults from

mud shores in April, May, and October. Deonier (1965) and Foote (1979)

found this species more commonly in floating algal mats. Foote (1979) re-

ported that larvae developed to adults on monocultures of algae belonging

to the genera Anahaena, Cylindrospermum, Lini>hya, Nostoc, Oscillatoria,

and Navicula, but seemed unable to utilize species of Anacystis, Gloeo-

capsa and Chlorella. Deonier (1972) performed gut analyses of adults, dis-

covering diatoms in approximately equal proportion to other algae.

If the species is restricted to floating algal mats, isolation occurs primarily

along the spatial and trophic dimensions.

Paracoeniafumosalis Cresson.—Only one specimen was captured in ear-

ly July (Table 1). However, Scheiring and Foote (1973) found a few adults

on mud shores during May, June, and August, as indication that the species

is tolerant of a relatively wide temperature range.

Scheiring and Foote (1973) found larvae in sewage-impregnated mud and

concluded that they fed mostly on bacteria and yeasts. Haramis (1977) ex-

amined the ability of larvae to develop on 1 1 monocultures of algae and a

bacterium, Escherichia coli (Migula) Castellani and Chalmers. He found

that larvae were somewhat phycophagous, although they developed to adult

only on Botrydiopsis and Navicula. No development occurred on the bac-

terium. Brock et al. (1969) established that larvae of a related species, P.

hisetosa (Coquillett) (as P. turhida Curran) could ingest and assimilate bac-

teria and blue-green algae.

Due to limited information, the ecological isolating mechanisms of this

species remain unclear. Perhaps the reported larval use of yeasts (Scheiring

and Foote, 1973) has not been exploited by other ephydrid species, thus

providing a means of trophic isolation. The relatively long respiratory tube

allows larvae to feed on detritus below the mud surface and may place them

in a unique spatial niche.



VOLUME 82, NUMBER 4 53I

Scatella favillavea Loew.—This species was the most abundant ephydrid
in the mud-shore habitat (Table 1) and was present on all but one collection

date (Fig. 4). Scheiring and Foote (1973) recorded it from mud shores from
April through June. It is tolerant of the wide range of temperatures encoun-
tered during the warm season. Scatella fdviUacea apparently favors open
mud surfaces, as its populations declined sharply when macrophytes began
to invade the open mud flats in late summer.
A distinct population increase was observed following recent flooding.

Rejection {P < O.OI) was reached in testing the null hypothesis that flooding

did not affect the adult population. Over 2000 individuals were found fol-

lowing recent floods in contrast to the 1101 specimens trapped following

earlier inundations. This implies that inundation is directly or indirectly

beneficial to the population.

A sufficient number of adults were trapped to test the null hypothesis that

adults were equally distributed over the mud surface. The null hypothesis

was rejected {P < 0.01), with adults being most abundant midway between

the shoreline and the emergent vegetation (Table 2).

Numerous adults were reared from larvae occurring in mud samples

brought into the laboratory. Examination of a single third-stage larva re-

vealed that the gut contents consisted largely of algae, with diatoms being

particularly abundant. The diatom genus Pinnularia made up 39.59^ of the

contents; and Navicula, 57.3%. The remaining 3.2% was composed of the

blue-green alga Oscillatoria. Haramis (1977) substantiated these findings by

rearing larvae on monocultures of Navicula and Botrydiopsis, two genera

of Chrysophytes, and on Euglena, a member of the Euglenophyta. The

adult diet consists largely of diatoms (Deonier, 1972).

Ecological isolation of this species is probably multi-dimensional. A spa-

tial preference was discovered for the adults, and a trophic segration. per-

haps on the basis of algal cell size, probably occurred also. This latter

speculation is based on the small size of S. favillacea compared to adults

of most other species having similar trophic habits.

.S\ ohsoleta Loew and S. paludum (Meigen).—These two species are not

considered to be members of the mud-shore community, as they are more

typical of the sand-shore habitat (Deonier, 1965; Scheiring and Foote, 1973).

Their occurrence and occasional abundance at the study site is summarized

in Fig. 4.

S. picea (Walker).—This species was captured throughout the warm sea-

son, although it was more abundant during May (Fig. 4). Scheiring and

Foote (1973) found a similar seasonal occurrence, taking specimens from

early April through late September. The species obviously is tolerant oi

wide range of temperatures.

Four specimens of this species were collected following recent floods and
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eleven specimens after past inundation. Analysis of the capture data resulted

in non-rejection (P > 0.10) of the null hypothesis that flooding does not

affect the population.

The spatial distribution of adults was not determined due to lack of data.

However, Scheiring and Foote (1973) stated that adults were taken over

more open shores, an indication of a preference for areas lacking emergent

vegetation.

Scheiring and Foote (1973) collected immature stages on or just beneath

the surface of organic-rich mud where the larvae fed on microorganisms,

especially unicellular algae. The adult diet has not been determined.

The ecological mechanisms isolating this species remain unknown. One
can speculate that a trophic separation does not exist, because larvae of S.

picea, like those of S. stai>nalis, seemingly can exploit a broad range of

foods.

S. .stdi^ndlis (Fallen).—This species was noted throughout the collecting

season but became more abundant during May (Fig. 4). Scheiring and Foote

( 1973) collected adults from April to mid-October in a great variety of hab-

itats. Dahl ( 1959) experimentally determined that S. stcii^nalis prefers a tem-

perature range from 18° to 26°C, similar to the range existing on the mud
shores from May through June (Fig. 3).

Eighteen individuals were trapped following past flooding conditions and

14 after recent inundation. The null hypothesis that flooding has no effect

on the population was not rejected. Non-rejection {P > 0.50) was also ob-

tained for the null hypothesis that adult flies were equally distributed on the

mud surface (Table 2).

Scheiring and Foote (1973) encountered immature stages in the surface

layers of mud and assumed that larvae fed largely on unicellular algae.

However, they also reared larvae in the laboratory on decaying lettuce

which contained many saprophytic organisms. Zack and Foote (1978) pro-

vided additional information indicating that the larvae are phycophagous.

They reared larvae to adults on monocultures of 13 different species of

algae, representing the classes Chlorophyceae, Xanthophyceae, Bacillario-

phyceae, Euglenophyceae and Cyanophyceae. They concluded that S. stag-

nalis is a trophic generalist.

Discussion

An interesting ecological question dealing with mud shores is how this

inherently unstable habitat can support such a large array of coexisting

species of Ephydridae. Scheiring and Foote ( 1973) recorded 27 species from

the mud-shore habitat in northeastern Ohio, the highest number reported

for any of the 10 habitats recognized. We obtained 25 species in our pan

traps (Table 1), although only 1 1 of these were considered to be true mem-
bers of the mud-shore ephydrid community (Table 4).
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Table 4. Larval habits of 1 1 species of mud-shore Ephydridae.
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be determined that served to segregate these two species, as both ingested

diatoms, had similar spatial distributions on the mud surface, and were

equally abundant. Admittedly, guts of P. qiuuhituherculata occasionally

contained trichomes of OsciUatona. However, there is no evidence that

larvae of this species can actually digest blue-green algae. Possibly larvae

of the two species ingest diatoms belonging to different taxa or having dif-

ferent particle sizes. Of course, another possibility is that the frequent and

unpredictable inundation of the mud shore periodically decimated larval

populations with the result that numbers of the two species never attained

levels at which limitation of a needed resource (e.g., diatoms) became acute.

Competition between the two species thus may not occur, and the species,

although ecological homologues, can coexist.

Another coexistence problem involves the three species of Scatella that

were commonly encountered on the shorelines. Larvae of S. favillacea, S.

picea, and S. stui^naUs all occurred in the surface muds and are known to

develop on a mix of unicellular algae and detritus (Haramis, 1977; Zack and

Foote, 1978). The numerically dominant species throughout the warm sea-

son was S. favillacea, whereas both S. picea and S. stai>nalis were abun-

dant only during May. As in Parydra, an abundance of food coupled with

relatively low larval populations may permit coexistence.
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A NEW SPECIES 0¥ APHELINVS DALMAN (HYMENOPTERA:
CHALCIDOIDEA: ENCYRTIDAE)

Mary Carver

Division of Entomology, Commonwealth Scientific and Industrial Re-

search Organization, Canberra, A.C.T., 2601, Australia.

Abstract.—A new aphelinid is described: Apheliniis prociphili, a parasite

of the pemphigine aphid, Prociphilus fraxinifolii (Riley), on Fraxiniis in

Iowa, USA.

Members of the genera A/?/7e//7j//.v Dalman, Mesidia Foerster, Mesidiopsis

Nowicki and Protaphelinus Mackauer (Chalcidoidea, Encyrtidae) are the

only hymenopterons besides those of the Aphidiidae (Ichneumonoidea) re-

liably known to be primary parasites of aphids. Mesidia and Mesidiopsis

are probably not generically distinct from Aphelinus, and Protaphelinus is

monotypic.

The most common aphid hosts of aphelinids belong in the subfamilies

Aphidinae and Callaphidinae. The aphelinid described below is only the

third species known naturally to parasitize members of the Pemphiginae;

the others are Aphelinus mali (Haldeman), the well-known biocontroller of

Eriosoma lanii^erum (Hausmann), the woolly apple aphid, and Protapheli-

nus nikolskajae (Jasnosh), a parasite of gall-forming Peniphii^us Hartig on

Populus

.

There have been no recent, comprehensive taxonomic studies of Nearc-

tic, aphidophagous aphelinids, at least 20 species of which have been listed

(Gordh, 1979; Mackauer, 1972).

Aphelinus prociphili Carver, New Species

Fig. 1

Male.

—

Livini> specimens: Head black. Antenna with scape brown, ped-

icel and 1st and 2nd segments of funicle light brown, 3rd funicular segment

and club yellow. Thorax black. Legs with all coxae black except perhaps

extreme apices: fore leg with trochanter light brown, femur brown except

for pale apical area, tibia pale to slightly fuscous, tarsus pale: mid leg with

trochanter white, femur black except at extremities, tibia blackish brown,

basally and apically paler, tarsus pale: hind leg with trochanter, femur, and
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Fig. 1. Aphelintis prociphili. holotype male.

base of tibia white, rest of tibia blackish brown, basitaisiis brown. 2nd to

5th tarsomeres pale to light brown; all claws dark. Fore wing may be slightly

infuscated near stigma and marginal vein. Abdomen with at least basal seg-

ment yellow or white, otherwise brown.

Macerated specimens: Body length 1.08-1.27 mm (mean. 1.18). Head as

wide as thorax; temples lacking; dorsally with fine scalelike reticulations;

frons archly invaginated as far as median ocellus (to receive antennal

scapes). Eyes moderately pubescent. Ocelli moderately large. Mandible

with ventroapical tooth well defined; middle tooth ventrally so; dorsoapical

tooth blunt, hardly delimited; ventral tooth blunt.

Antenna mean length (including radicle) 0.52 mm, 0.42-0.46 \ body

length. Scape mean length (excluding radicle). 0.17 mm. greatly swollen,

length only 2.1-2.6 x maximum width, which is subequal (0.9-1.1) to length

of pedicel; subequal in length (0.9-1.0) to pedicel and funicle combined and

somewhat longer (1.1-1.2) than club; ventral surface (of slide-mounted spec-

imens) with large, unilaterally-delimited plaque bearing irregular row of 13-

17 placoid sensilla; otherwise smooth to faintly and narrowly reticulated and

partly hairless; dorsal surface finely and broadly reticulated with about 7.
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irregular, transverse rows of up to 7 setae (18-19 /xm long) socketed at

junctures of reticulations. Pedicel mean length 0.07 mm, 2.1-2.3 x maxi-

mum width. First funicular segment 0.02-0.03 mm long, 1.0-1.2 x maxi-

mum width. Second funicular segment 0.02-0.03 mm long, transverse to

quadrate (length, 0.7-1.1 x width). Third funicular segment mean length

0.06 mm, 1.5-2.0 x maximum width, 1.1-1.3 x combined lengths of 1st and

2nd funicular segments. Club mean length 0.15 mm; relatively slender, nar-

rowing apicad, length 2.9-3.9 x maximum width, 1.8-2.1 x length of ped-

icel and 1.2-1.4 x length of funicle. Flagellar setae plentiful, apicad becom-

ing progressively longer and finer. Linear sensilla on 3rd funicular segment

and club.

Mesoscutum with fine, scalelike reticulations; bearing many stout setae;

posterior pair largest, about 83 /am long. Scutellum with fine, scalelike re-

ticulations; scutellar setae 84-104 /j.m long; distance between posterior pair

1.5 X distance between anterior pair. Prosternum hexagonal, broader than

long (5:4), with posteromedian crest; anterior sides longest, straight and

perpendicular to one another; middle sides straight, little longer than pos-

terior sides which are concave and form acute angle between medianly

contiguous fore coxae.

Fore wing length 0.81-0.85 x body length and 2.3-2.4 x maximum
width; costal cell length 7.8-9.4 x width, bearing 23-38 setae disposed in

2 complete rows and an incomplete row; submarginal vein equal in length

to or very slightly longer than (1.0-1.1) marginal vein and bearing 5-6 setae;

speculum (i.e. the oblique, linear, hairless area running posterobasally from

stigma to hind margin) not crossed subposteriorly by line of setae; delta

area (i.e. setaceous area basad of speculum and posterior to marginal vein)

composed of 29-51 setae disposed parallel to speculum as one complete line

of 15-21 setae and 3-4 incomplete lines of 11-30 setae; setae absent from

basal area (i.e. area posterior to submarginal vein).

Legs with hind tibia 0.36 mm long, 0.30-0.31 x body length; mid tibial

spur hirsute, as long as or a little shorter than mid basitarsus; tarsal claws

small, of equal length.

Abdomen with sides rounded at base; ventrally and medianly with irreg-

ular rows of many, variably sized setae of maximum length 33-43 /xm; mean
length of phallus (excluding aedeagus), 0.26 mm.

Female.— Differs principally from male as follows: Scape and pedicel light

brown, funicle and club yellow, ovipositor sheaths slightly fuscous; apical

sternite pale.

Antenna mean length 0.43 mm, 0.34-0.35 x body length. Scape mean
length 0.15 mm, slender, laterally compressed; length 3.6-4.6 x maximum
width, 0.9-1.0 X combined lengths of pedicel and funicle, and 1.2-1.4 x

length of club; narrow longitudinal reticulations and setae (about 15 /xm

long) concentrated on one surface; placoid sensilla absent. Pedicel mean



VOLUME 82. NUMBER 4 539

length 0.07 mm, 2.0-2.5 x maximum width. First funicular segment 0.02

mm long, transverse to quadrate (length 0.83-1.0 x maximum width). Sec-

ond funicular segment 0.02 mm long, transverse (length 0.85-0.93 x maxi-
mum width). Third funicular segment mean length 0.04 mm. 1.1-1.4 x max-
imum width, 0.8-1.0 X combined lengths of 1st and 2nd segments. Club
mean length 0.12 mm, 2.5-3.0 x maximum width, 1.6-1.8 x length of ped-
icel and 1.35 x length of funicle; setae shorter than in male. Length of fore

wing 0.75-0.77 x body length. Length of hind tibia 0.27-0.28 x body
length. Ovipositor sheaths mean length 0.14 mm, oar-shaped, 8.0 x maxi-
mum width.

Measurements and means given are of 8 males (including holotype) and
8 females (including allotype).

Types.—Holotype 6 (on slide), ex Prociphilns fra.xinifolii (Riley) on

Fraxinus sp. (ash), USA: IOWA, Iowa City, University campus, 17 July

1978, M. Carver (USNM type no. 76661). Allotype 9 (on slide) and 35 6
and 35 9 paratypes (on slides, preserved in ethanol and dry), same data

as holotype. Holotype, allotype, and paratypes deposited in the U.S. Na-

tional Museum of Natural History, Washington D.C., paratypes also in the

Australian National Insect Collection, CSIRO, Canberra, A.C.T., Australia,

and the British Museum (Natural History), London.

Remarks.—The greatly swollen, multisensoriate scape of the antenna o'i

the male (Fig. I) immediately distinguishes A. prociphili from all other de-

scribed species of Apheliniis. The female is similar to A. chaonia Walker,

an adventive (Gordh, 1979) of European origin, from which it is most con-

veniently differentiated by its conspicuously pale abdominal base. The

males, however, of several species of Nearctic Aphclinus are unknown or

undescribed. The female of A. prociphili does not match the descriptions

of any of these, nor are the host associations of these species comparable

with that of A . prociphili.

The black mummies of A. prociphili were very common amongst the

woolly-waxy colonies of their pemphigine host in curled leaves of Fraxinus,

together with black, parasitized puparia of Chamaemyiidae (Diptera). The

specialized nature of host and habitat suggests that A. prociphili may be

restricted in its host range to Prociphilns Koch and its pemphigine, leaf-

curling relatives. Prociphilns occurs in the Holarctic and Oriental regions;

P. fraxinifolii itself is a widespread North American species.
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Note

Transfer of Microlepidoptera Types to the

Smithsonian Institution

In "Microlepidoptera of the Phihppine Islands" (U.S. Natl. Mus. Bull.

257, 1967 [actual date of publication 31 January 1868]), Diakonoff indicated

that certain holotypes had been designated for deposit in the Field Museum
of Natural History, Chicago, Illinois.

These types are now deposited in the collection of the Department of

Entomology, U.S. National Museum of Natural History, Smithsonian In-

stitution, Washington, D.C, and are listed below for the information of

anyone concerned.

Tortricidae.

—

Archideinis anastea Diakonoff; StenarchelUi eiipistu Dia-

konoff.

Olethreutidae.

—

Costosa allochroma Diakonoff; Strepsicrates discohola

Diakonoff.

Corposinidae.

—

Meridarchis scythrophyes Diakonoff; M. hifracta Dia-

konoff; Hetcroiiymna luelanocrypta Diakonoff.

Xyloryctidae.

—

Metathrinca pernivis Diakonoff.

Lecithoceridae.

—

Tisis auricincta Diakonoff.

Cosmopterigidae.

—

Scaeothyris pseusta Diakonoff. I

Heliodinidae.

—

Craterohathra demanata Diakonoff; C. ariiyracma Dia-
|

konoff.

Yponomeutidae.

—

Anticrates denticulata Diakonoff.

J. F. Gates Clarke, Department of Entomology, Smithsonian Institution,

Washin,K'ton, D.C. 20560. i
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ECTOPARASITES (MALLOPHAGA, DIPTERA, ACARI)
FROM ALASKAN BIRDS

Nixon Wilson and Glenn E. Haas

(NW) Department of Biology, University of Northern Iowa, Cedar Falls.

Iowa 50613; (GEH) State of Alaska Department of Environmental Conser-
vation, 437 E Street, Anchorage, Alaska 99501.

Abstract.—Records are given for 23 species of ectoparasites (7 Mallo-

phaga, 2 Diptera: Hippoboscidae, and 14 Acari) of Alaskan birds. Three
Mallophaga, 2 Diptera, and 12 Acari are recorded for the first time from

Alaska; 4 Acari are also new to North America. Additional Mallophaga
and Acari were determined to 10 different genera.

This is the seventh in a series of papers reporting on ectoparasites from

Alaskan birds and mammals and their nests. Haas et al. (1978, 1979. 1980

[2], in press) and Haas and Wilson (1980) have reported on the fleas

of some Alaskan mammals and birds. Bird ectoparasites are generally less

well known than mammal ectoparasites. Thus, a small number of birds

yielded a large number of ectoparasites new for Alaska or noteworthy for

North America. Half of the lice and more than half of the feather mites

could not be specifically identified. It is reasonable to predict that most o^

these will be new species from our knowledge of the host relationships of

these groups. All ectoparasites identified to species are new to Alaska (and

some to North America), unless otherwise indicated under their discussion.

Scientific and common names of North .American birds follow the A.O.U.

Check-list ( 1957) and 32nd and 33rd Supplements (1973. 1976). Ectoparasites

are deposited in the collection of Wilson; those records imcreditcd were

collections made by Haas.

Mallophaga
Menoponidae

Amy rsidea mei>alos()nui (Overgaard)

Record.—Lemeta. 32 km E: 10 6,9 9, 37 N, Pedioecetes pluisianellus

(L.) (Sharp-tailed Grouse), 10. VI. 1975, C. Nielsen.
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A. megalosonui has been recorded from 4 hosts in 2 families of Galli-

formes (Emerson, 1972b). The type and true host is Phasianus colchicus L.

(Ring-necked Pheasant) (Phasianidae); other hosts are North American

grouse (Tetraonidae). It occurs on native grouse in at least part of the range

of the introduced Ring-necked Pheasant in North America.

These specimens were collected from 1 of 45 confined birds imported

from North Dakota, just over two months previously. Numerous lice were

observed on the throat and ventral neck surface.

Amyrsidea sp.

Records.—All from Canachites canadensis (L.) (Spruce Grouse). Circle,

43 km SW: 2 9, 3 N, 29.VIII.1978, T. Rumfelt. Manley Hot Springs, 24 km
NE: 2 9, 1 N, 1. IX. 1978, T.R.

Emerson (1972b) listed the Spruce Grouse among several gallinaceous

hosts on which Amyrsidea might be expected to occur. The females ap-

peared similar to those of A. megalosoma; however, males are required for

positive identification.

Gruimenopon canadense Edwards

Records.—All from Grus canadensis (L.) (Sandhill Crane). Delta Junc-

tion: 1 9, 5.x. 1979, R. L. Zarnke. Palmer: 6 d, 3 9, 22. IX. 1979, R. E.

Barrett.

Recorded previously from this host from St. Micheal [
= St. Michael] (Ed-

wards, 1949).

Trinoton querqiiedulae (Linnaeus)

Record.—Wasilla: 1 9 , Anas clypeata L. (Northern Shoveler), 6. IX. 1975,

R. Cartier.

A widespread parasite of ducks recorded from 41 species in North Amer-
ica (see Emerson, 1972b, 1972c: Threfalletal., 1979). Other Alaskan records

are from Barter Island on A. acuta L. (Pintail) (Baker, 1919), Kodiak Island

on A. crecca L. (Green-winged Teal) (Kellogg, 1899), and St. Paul Island

on A. penelope L. (European Wigeon) (Ferris, 1923).

Philopteridae

Brueelia sp.

Records.—Matanuska Glacier, 1 km N: 1 d, I N, Perisoreus canadensis

(L.) (Gray Jay), 27.IX.1978, T. Rumfelt. Palmer, 4 km E: 14 J, 57 9,62 N,

2 Ixoreiis naevins (Gmelin) (Varied Thrush), 2. V. 1976, I. Sims.

Brueelia is a very large genus badly in need of revision. Emerson (1972a)

listed 59 species from North America, including several from Corvidae and

Turdidae, but none from the above genera. Ansari (1956) has described B.

glandarii perisoreus from P. i. infaustus (L.) (Siberian Jay) from Lapland.
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Campanulotes hidentatus compar (Burmeister)

Record.—Anchorage: 1 6, Coliimha livia Gmelin (Rock Dove),
26.x. 1978, G. Whitehead.

A louse of domestic pigeons but recorded less frequently than the follow-

ing species.

Columhicola volumhae (Linnaeus)

Record.—Anchorage: 20 6, 23 i, 21 N, Columha livia, 26. X. 1978, G.
Whitehead.

The louse most often reported from this host. Tendeiro (1965) listed spec-

imens from Juneau.

Goniodes corpulentus Kellogg and Mann

Records.—All from Canachites canadensis. Circle, 43 km SW: 3 9,
29. VIII. 1978, T. Rumfelt. Manley Hot Springs, 24 km NE: 2 d, 1 9,

I. IX. 1978, T.R. Talkeetna, 38.4 km S: 3 N, 17. IX. 1978, T.R.: 18.4 km SW:
2 9, 1 N, 17. IX. 1978, T.R.

Described by Kellogg and Mann (1912) from Norton Sound, western

Alaska on this host.

Pencnirtnus arcticus Carriker

Record.—Palmer, 8.8 km SE: 2 J , 2 9 , 10 N, Picoides tridactylus (L.)

(Northern Three-toed Woodpecker), 27. X. 1975.

The genus is of common occurrence on Picidae; the species also occurs

on P. arcticus (Swainson) (Black-backed Three-toed Woodpecker). It has

been recorded from both hosts in North America and from P. tridactylus

in Siberia (Emerson and Johnson, 1961; Dalgleish, 1972).

Philopterus sp.

Records.—Matanuska Glacier, 1 km N: I N, Zonotrichia Icucophrys

(Forster) (White-crowned Sparrow), 10. VII. 1978, T. Rumfelt. Palmer, 4 km
E: 1 c?, 1 9, 1 N, 2 Ixoreus naevius, 2. V. 1976, I. Sims. Talkeetna, 2.4 km
S: 1 (5, 4 9, Catharus ustulatus (Nuttall) (Swainson's Thrush), 2. V. 1976.

Wasilla: 2 6. 1 9, probably Spizella arhorea (Wilson) (Tree Sparrow),

12. VII. 1976.

A large and difficult genus for which there is no recent revision. Emerson

(1972a) believed that such a revision would result in many of the North

American species becoming synonyms. He did not list Philopterus from any

of the above host genera but indicated it probably occurred on all species

of Passeriformes. The adults from each host appear different.

Baker (1919) recorded Philopterus suhjiavescens (Geoffroy) from Z. Icu-

cophrys in Alaska; however, according to Clay and Hopkins ( 1950) the name

was not used in a taxonomic sense by Geoffroy and there is no such species.
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DiPTERA

Hippoboscidae

Ornitlioinya anchinemia Speiser

Record.—Palmer, 3 km W: I d, probably Junco hyeinalis (L.) (Dark-

eyed Junco), 19. VII. 1976.

Maa (1969) distinguished two species of Ornithomya in North America,

the above species and heqiiaerti which he described as new at the time. The
two species previously had been confused as one under several different

names in the North American literature (see Bequaert, 1954). As a result of

his studies, earlier records need to be reexamined to determine the proper

species, host relationships, and distribution. The only extensive report on

the species since that of Maa (1969) is by Main and Anderson (1970) who
recorded it from 14 families of Passeriformes and one family of Piciformes

in Massachusetts.

The specimen differs in the following characters used by Maa (1969) to

distinguish this species from heqiiaerti. There are only 3 areas devoid of

setulae (bare strips) in cell Im rather than 4 (at most 2 in heqiiaerti). Also

the side-piece of tergite 6 is elongate, narrowed anteriorly and over 2 times

as long as wide, the same as for heqiiaerti.

There was a cluster of mite eggs, but no mites, attached to the basal veins

on the underside of each wing. Main and Anderson (1970) reported 7 of 235

specimens infested with Myiali^es anchora Trouessart.

The junco also was infested with O. heqiiaerti. This is the first positive

report of both species of flies being collected on the same host although

Maa (1969) listed one suspected case.

Ornithomya heqiiaerti Maa

Records.—Circle, 35 km SW: I 9, Canachites canadensis, 29. VIII. 1978,

T. Rumfelt. Palmer, 3 km W: I 9, probably Junco hyeinalis, 19. VII. 1976.

Wasilla: 2 d , Cathariis iistulatus, 12. VII. 1976.

The species was described from Canada and since then has been recorded

from Massachusetts (Main and Anderson, 1970). Maa ( 1969) mentioned hav-

ing seen a number of specimens from the United States for which he failed

to keep the collection data. Small passerine birds, especially Fringillidae are

preferred hosts, but there also are records from Strigidae, Picidae, Phasian-

idae, and Corvidae (Maa, 1969). The Spruce Grouse and Swainson's Thrush

are new host records.

Some minor variations from the original description were present in our

material. Cell Im had some small areas lacking setulae adjacent to vein Ml
+ 2. Also the narrow band of setulae in cell 2m was either lacking or much
less extensive than shown in Maa's ( 1969) figure 17b. The sidepiece of tergite

6 had from 1 to 4 long setae and 5 to 23 short to medium setae. Maa ( 1969)

indicated 2 long setae and about 20 short ones for the species.



VOLUME 82. NUMBER 4 545

Two flies carried three female Myiali>es pari Fain. A fly from Wasilla had
a cluster of mite eggs, one with a mite, attached to the basal veins on the
underside of each wing. The fly from Palmer had one mite and three eggs
and one mite, respectively, under each wing in a similar position. M. pari
was described from Belgium, from the Great Tit, Parus major L. and on
several O. aviciilaria L. from the Coal Tit, Partis ater L. (type-host). Song
Thrush, Tardus philoinelos Brehm, and Mistle Thrush, T. viscivoras L.

(Fain, 1966).' The only difference between our specimens and the original

description is size. The propodosomal and hysterosomal shields are slightly

smaller in the Alaskan specimens. The mite previously has not been re-

corded from this species of fly or from North America.

ACARI

Parasitiformes

Rhinonyssidae

Ptilonyssus perisorei George

Record.—Copper Center, 10 km N: 3 9, Perisoreus canadensis,
20. VII. 1978, T. Rumfelt.

Previously known only from New Mexico and Utah from the above host

(type), Stelier's Jay, Cyanocitta stelleri (Gmelin) and Scrub Jay, Aphelo-

coma coerulescens (Rose) (George, 1961; Spicer, 1978).

Ptilonyssus sairae Castro

Record.—Talkeetna, 19.2 km S: 11 9, 2 N, 1 L, Dendroica coronata (L.)

(Yellow-rumped Warbler), 1. VI. 1976.

A New World species recorded from 79 different hosts, including the

above, in 9 families of Passeriformes (see Pence and Casto, 1976: Spicer,

1977a, 1977b, 1978).

Pence and Casto ( 1976) studied in detail a group of closely related species

which they called the Ptilonyssus "sairae" complex. They concluded /\

sairae was a highly variable species and synonymized it and several other

species.

Ptilonyssus carduelis Fain

Record.—Wasilla: 3 9, Carduelis flammea (L.) (Common Redpolc).

15. III. 1976.

Originally described from the Linnet, C. cannahina (L.) (type-host) and

Greenfinch, Chloris chloris (I..) in Belgium (Fain, 1962). Subsequently re-

corded from the same 2 hosts plus others in the USSR (Bregetova, 1967) and

' Fain (1966) listed T. ericelonim Turton. a synonym of T. phiU>melos. instead of T. visci-

vonis in 2 tables summarizing mites and hosts!
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C. chloris in Australia (introduced) (Domrow, 1969). All hosts are closely

related and belong to the Fringillidae: Fringillinae (Passeriformes).

Acariformes

Trombiculidae

Neotromhicula pomeranzevi (Schluger)

Record.—Yakutat, 4.4 km SE: I L, probably /ay;/v//.v /?<^/(^i7//.s, 21. VI. 1979.

Originally recorded from Alaska as TromhicuUi {Neotromhicula) alas-

kensis Brennan and Wharton from Swainson's Thrush at Juneau (Brennan

and Wharton, 1950). This taxon was subsequently shown to be a synonym
of the above species by Sasa and Jameson ( 1954). It has been recorded from

northeastern Asia and northwestern North America; other Alaskan hosts

are Clethrionomys sp., Microtiis sp., and Turdus niii^ratoriiis L. (American

Robin) (Wharton and Fuller, 1952).

The palpal genual seta on 1 side was nude rather than branched as orig-

inally described. This was also the case in several specimens in the USNM
collection (Goff, in lift.).

Glycyphagidae

Dermacarus alaskensis Fain, Philips, and Wilson

Record.—Palmer, 8.8 km SE: 2 H, Picoides tridactylus, 27. X. 1975.

D. alaskensis was recently described from Alaska on the basis of the

above hypopi (Fain et al., 1979). It was the first report of the genus from a

bird although 2 species, D. pilitarsus Fain and Philips and D. norvei^icus

Fain, Philips, and Wilson, have been described from the nests of raptors.

The genus normally is parasitic on mammals, especially rodents, and the

occurrence on birds (or in their nests) is the result of contamination by

mammals. They may have been prey of the bird or they may have used the

nest cavity at some time as a den. Mammals that might occasionally use

woodpecker holes, in the area where D. alaskensis was collected, are My-
otis lucifugus (LeConte) (Little Brown Myotis), Tamiascinrus hudsonicus

(Erxleben) (Red Squirrel), and Clethrionomys riitilns Pallas (Northern Red-

backed Vole).

Pyroglyphidae

Euroi^lyphus longior (Trouessart)

Record.—Palmer, 8.8 km SE: 1 d, Picoides tridactylus, 27. X. 1975.

This is one of the so-called house dust mites, some species of which are

responsible for house dust allergy in man. The group has not been reported

previously from Alaska.

E. loni>ior has been recorded infrequently from Europe, North America,

and Asia (Bronswijk and Sinha, 1971); however, some of these reports were

prior to the recognition of E. osu Fain and Johnston, a similar species. E.
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maynei (Cooreman), the remaining species in the genus, is generally the

third most common pyroglyphid found in house dust and a proven producer
of house dust allergen. It has yet to be recorded from North America.

Analgidae

Ancilges sp.

Records.—Anchorage: 1 N, TiirJus migmtorius, 7.VII.1978, T. Rumfelt;

I d, 4 i,SN, Spizella arhorea, 10.IX.1978, J. C. Allen. Baranof Island,

Sitka, 19 km NE (Fish Bay): 4 J, 7 9 , 31 N, 3 L, Uucostute tephrocotis

(Swainson) (Gray-crowned Rosy Finch). 1.1.1980. L. Johnson. Matanuska
Glacier, 1 km N: 5 d, 1 9, 7 N, Zonotrichia leucopliry.s, 10. VII. 1978. T.R.

Palmer, 4 km E: 1 6,2 9,2 Ixoreus naev'ms, 2. V. 1976, 1. Sims. Talkeetna.

2.4 km S: 20 d, 35 9, 13 N, Cathariis ustulatus, 2. VI. 1976: 19.2 km S: 1

9, Dendroica coronata, 1. VI. 1976. Wasilla: 2 9, 2 N. probably .V. (irhorcd,

12. VII. 1976.

Common feather mites of Passeriformes. The genus, like many groups of

feather mites, needs revision: the last was by Trouessart in 1887. There are

at least 5 species in the above material. Polymorphism occurs in the males

and both large and small morphs were present in those from C. iistuUitus

and L. tephrocotis.

Megninia sp.

Records.—All from Canacliites canadensis. Circle, 43 km SW: I d, 1 N,

29. VIII. 1978, T. Rumfelt. Talkeetna, 39.2 km S: 1 6,5 9,5 N, 11. IX. 1978,

T.R.; 46.4 km S: 3 d, 1 9, 5 N, 11. IX. 1978, T.R.: 38.4 km S: I 6,

17. IX. 1978, T.R.: 18.4 km SW: 1 d, 1 9, 17. IX. 1978, T.R.

Common feather mites of Galliformes. The New World species have re-

ceived less attention than those in the Old World.

Mesalgoides sp.

Record.—Anchorage: 4 d, 6 9, 17 N. Spizella arhorea, 10. IX. 1978. J.

C. Allen.

The genus was erected for certain members formerly included in Mesalges

(see Gaud and Atyeo, 1967). It occurs mostly on Passeriformes but a few

species are known from other orders.

Avenzoariidae

Pteronyssus monopla.x Cerny

Record.—Palmer, 8.8 km SE: 1 d, 4 9 , 433 N, 1 L. Picoides tridactxlus,

27.x. 1975.

Cerny (1969) described this species from Czechoslovakia and reviewed

the history of the name, a former nomen nudum. It has been recorded from

several European localities and North Africa, and from 5 species of Picoides
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{ = Dendrocopus) (Piciformes, Picidae), including the above, and the

Black-naped Green Woodpecker, Picus canus Gmelin (Vasilev, 1962; Cer-

ny, 1969; Cerny and Schumilo, 1973).

Our specimens do not differ significantly from the original description. In

the females, the hysterosomal shield is not uniformly sclerotized and the

margin is more irregular than illustrated. In some specimens, anterior heavi-

ly sclerotized irregularities appear as small projections or points. The nar-

row, deep cleft of the posterior margin, described and illustrated by Cerny

(1969), is a very lightly sclerotized portion of the shield. Examination of 3

females from the type-series (paratypes?) indicated they also shared these

variations. The species is recorded from North America for the first time.

Pteronyssiis probably picoides Cerny

Record.—Palmer, 8.8 km SE: 8 N, Picoides tridactylus, 27. X. 1975.

There were nymphs of another species of Pteronyssus with the material

of P. monoplax. These may be distinguished from that species by the pres-

ence of spiculiform subhumeral setae. In all stages of P. monoplax these

setae are broadly lanceolate.

P. hrevipes Berlese and P. picoides have been recorded from P. tridac-

tylus in the Old World (Cerny and Schumilo, 1973). P. picoides has spicu-

liform subhumeral setae while it is known only that the subhumeral setae

of P. hrevipes are not broadly lanceolate. It is impossible to be certain of

the species without adult specimens; however, we suspect they are P. pic-

oides. It has not been recorded from the New World.

Dermoglyphidae

Dermoglyphiis sp.

Record.—Palmer, 8.8 km SE: 1 c5, 6 9, Picoides tridactylus, 27. X. 1975.

Dermoglyphus is found within the feather quills. No special attempt was

made to obtain these mites and the specimens were with the other ectopar-

asites collected from the host. The genus has received little attention from

acarologists and has not been reported from Picidae in North America.

Proctophyllodidae

Proctophyllodes hylocichlae Atyeo and Braasch

Record.—Talkeetna, 2.4 km S: 2 d, 8 9 , Catharus ustulatus, 2. VI. 1976.

Previously recorded from Catharus guttatus (Pallas) (Hermit Thrush) the

type host and C. ustulatus from 6 localities in North America (Atyeo and

Braasch, 1966).

Proctophyllodes polyxenus Atyeo and Braasch

Records.—Anchorage: 1 d, 1 9, 1 N, Spizella arhorea, 10. IX. 1978, J.

C. Allen. Matanuska Glacier, I km N: 16 9, Zonotrichia leucophrys,

10.VII.1978, T. Rumfelt.
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Listed by Atyeo and Braasch (1966) from 37 different hosts, including the

above, from many localities in North America. Because of the diverse group
of hosts (in 6 families) they suspected the material more likely represented a

species complex.

Proctophyllodes cfuadrisetosus Atyeo and Braasch

Record.—All from Dendroica coronata. Copper Center, 6.1 km S: 1 d,

2 9, 1 N, 11. V. 1978, T. Rumfelt. Talkeetna, 19.2 km S: I N, I.VI.I976.

Previously recorded from this, the type-host, D. chrysoparia Sclater and

Salvin (Golden-cheeked Warbler), and D. virens (Gmelin) (Black-throated

Green Warbler) from several localities in North America (Atyeo and

Braasch, 1966; Cerny, 1967).

Proctophyllodes sp.

Records.—Copper Center, 10 km N: 1 9, Perisoreus caiuulensis,

20. VII. 1978, T. Rumfelt. Matanuska Glacier, 1 km N: 1 9, P. canadensis,

27.IX.1978, T.R. Wasilla: 1 d, 1 N, Cardiwlis flammea, 15. III. 1976.

The specimens (in copulo) from C. flammea are in the pinnatus species

group of Atyeo and Braasch (1966) and the male keys to P. ludoviciniuis

Atyeo and Braasch. It is not this species although they share some similar-

ities. P. iilandarinus (Koch) and P. pinnatus (Nitzsch) have been recorded

from Carduelis (Acanthis) in the Old World and the latter species is the one

you would expect our specimens to resemble.

Trouessartiidae

Tronessartia sp.

Record.—Talkeetna, 2.4 km S: 1 d, 3 9, 9 N, Cathanis ustnlaius,

2. VI. 1976.

Santana (1976) redescribed the 71 valid species of Tronessartia. estimat-

ing this was but 10-15% of the total species. He listed several species from

Turdidae ( = Muscicapidae, Turdinae) but none from Catharus. The above

material should be a new species. To date all but a few species are from

Passeriformes: Passeres.

Pterolichidae

Geranolichns canadensis Atyeo and Windingstad

Record.—Palmer: 19 d, 34 9, 14 N, Griis canadensis. 22. IX. 1979. R. E.

Barrett.

This was the most common of four species of feather mites recently de-

scribed from Sandhill Cranes in Indiana and Wisconsin (see Atyeo and Win-

dingstad, 1979).

Those specimens we mounted differed slightly in some characteristics

from the original description. Four of seven females and one of three males

had setae see off the propodosomal shield. The same females had the me-



550 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

dian portion of the hysterosomal shield terminating just anterior to the setal

cluster d 3, d 4, and / 3. Lacunae were slightly more numerous on the

hysterosomal shield in both sexes than originally illustrated,

Pterolichus sp.

Records.—All from Canachites canadensis. Kenai Peninsula, confluence

Kenai and Killey Rivers: 16,5 9, 44 N, 24. IX. 1978, T. Rumfelt; 19,11
N, 7.x. 1978, T.R. Talkeetna, 39.2 km S: 1 9 , 1 N, 11. IX. 1978, T.R.; 38.4

kmS: 2 d,8 9,27N, 17.IX. 1978, T.R. ; 18.4 km SW: 1 d,2 9, ION; many

c? 9 N, 17. IX. 1978, T.R.

Especially common on Galliformes but occurring also on other orders.

No comprehensive recent study available.

Freyanidae

Freyana anatina anatina (Koch)

Record.—Wasilla: 10 c?, 9 9, Anas clypeata, 6.IX.1975, R. Cartier.

F. anatina is a widely distributed feather mite restricted to the Anatinae.

Dubinin (1953) divided the species into several subspecies restricting each

to a few closely related host genera. Males are polymorphic and both size

morphs were present in our sample.

There are records from this host in the USSR (Dubinin, 1953), Canada
(Buscher, 1965), and Cuba (Cerny, 1967).
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Abstract.—Distinguishing characters for Hylemya hetarum (Lintner) and

H.fuiiax (Meigen) are given; Pegohylemyia luacra Karl is declared a new

synonym of H. hetarum; and Virginia is cited as a southward extension of

the North American range of H. fuga.x.

As cited in the Catalog of Diptera in North America (Huckett, 1965a).

both Hylemya hetarum (Lintner) and H.fugax (Meigen) are widely distrib-

uted in North America. It is apparent that both species are also widespread

in the Palaearctic Region. After comparing North American specimens with

the excellent figures and descriptions given by the late Willi Hennig ( 1966-

1976, in Lindner's Die Fliegen der palaearktischen Region), it is evident that

confusion exists in Europe regarding the identity of H. hetarum. Pegohy-

lemyia macro Karl, 1940 (as treated by Hennig, 1966-1976, Lfg. 283. p. 385.

etc.) definitely is a New Synonym of H. hetarum (Lintner). 1883.

The key to Hylemya, subgenus Pegohylemyia in Huckett ( 1965b) includes

both H. hetarum and H. fuga.x. The illustrations in Fig. 1 have been made

from North American specimens, those of H. hetarum from specimens from

Madison, Wisconsin, and those of H. fuga.x from specimens from Giles

County, Virginia, which is a considerable extension southward of the known

North American range ("Alaska to Calif., Wis. to Que., s. to N.Y. and

N.S.''). The left surstyli of the males (Fig. 1, top) are shown somewhat

more in plan view (area of greatest extent) than from a strictly posterior

view. The 5th sternum of H. fuga.x bears only fine, very short, pale setae

on the mesal margin of its processes, whereas in H. hetarum there is a

conspicuous group of longish, black setae toward the apex mesally. as fig-

ured by Huckett (1924, Fig. 109) and more typically by Hennig ( 1966-1967,

Fig. 611). The mesal part of the ventral processes in H.fugax is strongly

shining, while that of H. hetarum is dull. The apical part of the female

ovipositors (Fig. 1, bottom) shows differences that are most evident m the

size and in the amount and length of vestiture of the last ventral plate.
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Fig. 1. HyU'inya hetanim, left; H. fiii^ax, right. Top, left surstylus and tip of fused cerci

(mesolobus) of male. Bottom, apical part of ovipositor of female, ventral view, with setae

indicated only on last plate.

The taxon Pegohylemyia was considered by Hennig to be of generic rank,

whereas I beheve that this taxon, and many of the others in the Anthomyi-

idae treated as genera by Hennig, are best considered subgenera of Hyle-

mya.

Adult flies of both H. hetarum and H. fuf^a.x are known to visit flowers

of Apiaceae (Umbelliferae) and other plants, apparently contributing to their

pollination. Their larvae are apparently saprophagous and are often found

following attack of plant tissue by other insects.
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AMERICAN SPECIES OF THE GENUS RHINONCVS
(COLEOPTERA: CURCULIONIDAE:

CEUTORHYNCHINAE)

E. Richard Hoebeke and Donald R. Whitehead

(ERH) Department of Entomology, Cornell University, Ithaca, New York

14853; (DRW) Systematic Entomology Laboratory, IIBIII, Agric. Res., Sci.

and Educ. Admin., USDA, 7r U.S. National Museum of Natural History,

Washington, D.C. 20560.

Abstract.—Specimens of the European Rhinoncus hruchoides (Herbst)

collected in 1979 in Delaware and Maryland represent the first records of

this species for eastern North America and perhaps for the Western Hemi-

sphere. This is the third European member of the genus to become estab-

lished in North America. A new key to the six North American species,

supplemented by scanning electron photomicrographs, is given, as are dis-

tribution records for the other introduced species, R. pericarpius (Linnaeus)

and R. castor (Fabricius).

The last comprehensive study of the North American Ceutorhynchinae

was by Dietz (1896), and nearly all the included genera require thorough

restudy. The genus Rhinoncus Stephens was briefly treated by Brown

(1950), but we suspect that additional native species remain to be discov-

ered, particularly in the western states. Here, we report the discovery of

the third European species to become established in North America. This

discovery is a result of the USDA-APHIS "High Hazard Pest Survey"

program.

One of us (ERH) received for identification a Delaware specimen which

was found to match a specimen of Rhinoncus hruchoides in the Cornell

University Insect Collection (CUIC). This specimen was sent for confir-

mation to DRW who compared it against a recently determined specimen

of R. hruchoides. Examination of the U.S. National Museum (USNM) col-

lection revealed three Maryland specimens that represent another North

American record of this species.

The North American species of Rhinoncus feed primarily on the foliage
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Figs. 1, 3-4. Rhinonciis tricin^uUiris. Fig. 2. R. h'/r^ulu^. t lu^ ^ 'v A', in'ricurpiiis. I.

Head, dorsal view, 102x. 2, Head, dorsal view, 95x. 3. 5, Elytra, lateral view. 5.'^ - 4. 6.

Elytral apex, dorsal view, 104x (intervals 5-7 numhered).

of various Polygonaceae. The native species feed on Folxi^onuni (smart-

weed). Host plant associations for the introduced species and the known

distribution records of each in North America based on the literature and

specimen records in the CUIC and USNM are discussed below.

R. hruclwides (Herbst).—The first substantiated records of this species

for eastern North America include the following two localities: DEl.A-
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WARE: New Castle Co., Bear, 1979 and MARYLAND: Montgomery Co.,

Potomac, 1979. We believe that its occurrence in the Northeast is relatively

recent. However, R. hruchoides seems to be carried readily by commerce;
during the period July I, 1947 to June 30, 1948, there were two reported

port interceptions in New Jersey (Wheeler et al., 1950). Dieckmann's ( 1972)

discussion of R. hruchoides included mention of a male in the USNM col-

lection from "Kansas, Topeka, Popenoe"; we have not found this speci-

men. It is indeed possible that Dieckmann's record represents an introduc-

tion via commerce along the Mississippi and Missouri Rivers. The record

requires confirmation by study of other older collections; the Popenoe ma-

terials date from around the turn of the century, or earlier, and all the

specimens in the long USNM series with these data are clearly R. pyrrhopus

Boheman. Reported host plants of/?, hruchoides are species of Polvi^onum:

P. hipathifolium L., P. persicaria L., and P. hydropiper L. (Dieckmann,

1972) and species of Oenanthe and ChaerophyUum (Apiaceae) (Reitter,

1916).

R. castor (Fabricius).—This species has been known from the Pacific

Northwest at least since 1913 (Hatch, 1971) and from the Northeast at least

since 1895 (Brown, 1950). Eastern locality records include the United States

(Conn., D.C., Del., Ga., III., Mass., Md., Maine, Mich., Mo., N.H., N.J.,

N.Y., Ohio, Pa., R.I., Tenn., Va., Wis., W.Va.) and Canada (N.S., Ont.,

Que.). Rhinoncus castor has been taken from Rumex acetoseUa L. (Dieck-

mann, 1972), from alfalfa in Massachusetts (Fischang and Eversole, 1961)

and Canyon County, Idaho (Bechtolt, 1960), and from Oenanthe spp. (Reit-

ter, 1916).

R. pericarpius (Linnaeus).—This species has been known from the Pacific

Northwest at least since 1935 (Hatch, 1971). Our earliest records from the

Northeast include a USNM specimen from Watertown, Mass., 1928 and a

CUIC specimen from Geneva, N.Y., 1929. Eastern records include the

United States (Conn., Mass., N.J., N.Y., Pa., R.I.) and Canada (Newfound-

land, Ont., Que.). Known host plants of R. pericarpius are Rumex spp.

(dock): R. acetosa L., R. maritimus L., /?. con^u'lomeratus Murr., R. hy-

drolapathum Huds., R. ohtusifoUus L., and R. crispus L. (Dieckmann,

1972). A USNM specimen was found with the label "feeding on rhubarb

[Rheum] foliage" (Whatcom Co., Wash.). Several CUIC specimens have

been collected from alfalfa (Tompkins Co., N.Y.).

The Delaware and Maryland specimens of R. hruchoides key readily to

that species in the European literature (Reitter, 1916; Portevin, 1935; Hoff-

Figs. 7-8. Rhinoncus hrucho'uU's. Figs. 9-10. R. castor. Figs. 11-12. R. pyrrhopus. 7,

Dorsal habitus, 46x. 8, Right elytron, basal portion, 106x (intervals 1-7 numbered at top). 9,

II, Dorsal habitus, 52x. 10, 12. Right elytron, basal portion, 102x.
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mann, 1954; and Dieckmann, 1972), but to R. pynhopus in Brown's (1950)

key to North American species. The following key is modified mainly from

Brown (1950) to include R. hruchoides and to emphasize those characters

that are easiest to use.

Key TO North American Species of Rhinoncus

1. Dorsal (inner) orbital margins acutely elevated above level of frontal

area (Fig. 1); eyes separated by distance as great as or greater than

diameter of an eye 2

- Dorsal orbital margins not elevated above level of frontal area (Fig.

2); eyes separated by distance less than diameter of an eye

R. longulus LeConte

2. Elytra without acute tubercles or asperities, or with small asperities

only toward apices of intervals 5-8 3

- Elytra with acute tubercles or asperities on entire surface of disc .... 4

3. Elytral interval 5 strongly raised at apex as seen in lateral view (Fig.

3); intervals 5-7 or 5-8 with small, acute asperities toward apex

(Fig. 4) R. triangularis (Say)

- Elytral interval 5 not or feebly raised at apex in lateral view (Fig.

5); intervals 5-8 without evident asperities toward apex (Fig. 6) . . .

R. pericarpiits (Linnaeus)

4. Odd-numbered elytral intervals broadened, slightly raised and with

series of larger asperities; even-numbered intervals much narrower,

less raised, and with asperities conspicuously fewer and smaller

(Figs. 7, 8); postscutellar scale patch grayish brown and inconspic-

uous R. hruchoides (Herbst)

- Odd-numbered intervals not broadened and raised, or at least with

asperities not more conspicuous or numerous than on even-num-

bered intervals; postscutellar scale patch (in clean specimens) white

or yellowish, bright and conspicuous 5

5. Elytral intervals with large, widely spaced, blunt tubercles (Figs. 9,

10); in most specimens elytra and pronotum entirely black above;

pronotal sulcus feebly developed near base R. castor (Fabricius)

- Elytral intervals with small, closely spaced asperities (Figs. 1 1, 12);

in most specimens elytra and apical margin of pronotum partly red-

dish and paler than the black pronotal disc; pronotal sulcus quite

prominent, especially near base R. pyrrhopus Boheman
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SPECIES IN THE FAMILY ANDRENIDAE
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IvicA T. Radovic and Paul D. Hurd, Jr.

(ITR) Institute of Zoology, Department of Biology, Faculty of Science,

16 Studentski trg, 1 1000 Beograd, Yugoslavia; (PDH) Department of Ento-

mology, Smithsonian Institution, Washington, D.C. 20560.

Abstract.—The morphological structure of the skeletal parts of the sting

apparatus for five species in the family Andrenidae are described. The sting

apparatus is well-developed, even though a previous study reported that

some of the species studied lack a sting.

It is well established that the females of Apoidea (Hymenoptera) have a

sting apparatus the function of which is for individual or social protection

(Michener, 1974). In fact, the sting apparatus of Apoidea is a highly modified

ovipositor, which has completely lost its original and primary egg laying

function since the eggs are laid directly from the genital chamber.

The sting apparatus is composed of two basic and functionally different

parts: (1) Skeletal parts and muscles, used to penetrate into the body of the

victim and to inject venom; and (2) glands (venom gland, Dufour's gland,

Koshewnikow's gland) which have different functions. The largest sting

gland is the venom gland, and it produces the venom (Oeser, 1961; Masch-

witz and Kloft, 1971; Rathmayer, 1978). For the function of Dufour's gland,

there are many speculations (see Maschwitz and Kloft, 1971). In primitive

bees Dufour's gland produces a waterproof membrane for lining the nest

cells (Leilo, 1971a). In species of Apidae that build nest cells from resin or

produce wax, Dufour's gland functions to protect the eggs and hold them

in the cells (LeIlo, 1976). Koshewnikow's gland, found in workers and

queens of Apis, secretes the alarm substance (Maschwitz and Kloft, 1971).

Although the sting apparatus of Apoidea has been studied by many au-

thors (e.g. Snodgrass, 1935, 1956; D'Rozario, 1940; Oeser, 1961; Robertson,

1968; Maschwitz and Kloft, 1971; Matsuda, 1976; Radovic, 1976; Richards,

1977; Rathmayer, 1978; Kugler, 1978; and Evans et al., 1979), much remains

to be learned. Among aculeate Hymenoptera the skeletal parts of the sting

apparatus have been studied the most and are comparatively well known
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for the genera Apis and Vespa. This apparatus has been studied from sev-
eral different aspects inckiding morphological, histological, physiological,
and biochemical. The anatomy and histology of the glandular parts of the
sting apparatus of Apoidea were studied by Leilo ( 1971a-d, 1976).

In her studies LeIlo (1971a) stated that Andrena (Parandrena) andren-
oides (Cresson) and Andrena (Tylandrena) erythrogaster (Ashmead) "lack
the sting apparatus," and that the sting apparatus is lacking among repre-
sentatives of the family Andrenidae. Michener (1974) stated that the sting

apparatus is reduced and functionless among most Andrenidae. However,
our intensive anatomical study of the skeletal parts of the sting apparatus
of Sphecoidea and Apoidea show that the sting is present and well-devel-

oped in the investigated representatives of Andrenidae; moreover, skeletal

parts of the sting apparatus have been discovered in species that are sup-

posed to lack them.

Materials and Methods

We studied five North American species of the family Andrenidae: An-
drena (Calandrena) accepta Viereck from Virginia, Andrena (Parandrena)

andrenoides (Cresson) from Colorado, Andrena (Tylandrena) erythroffaster

(Ashmead) from Indiana (Andreninae); and Protandrena hancrofti Dunning

from Nebraska, and Perdita (Perdita) indioensis Timberlake from Califor-

nia (Pangurinae). The classification of Apoidea as presented by Hurd ( 1979)

is used in this study.

Dried skeletal parts of the sting apparatus were studied. Specimens were

softened by soaking them in a jar humidifier for 48 hours. Dissection was

performed in 70% ethyl alcohol under a binocular microscope and the dis-

sected sting apparatus was immersed in a solution (lactic acid, glycerin, 40%
formaldehyde; 10.0:2.0:0.4 ccm) for 2-3 days to clear the chitinous parts.

Clearing the sting apparatus in KOH proved unsatisfactory because sensi-

tive and fine structures, especially Valvulae III (sting sheath), were de-

stroyed. In order to dehydrate, the sting apparatus was taken through a

series of ethyl alcohol of increasing concentrations then placed into xylol,

and, in the final step, the skeletal parts of the sting were placed in a drop

of Canada balsam on microscope slides. The illustrations were made by use

of the Bausch and Lomb Tri-Simplex microprojector.

Results and Discussion

The skeletal parts of the five species studied are in fact modified parts of

the 8th and 9th abdominal segments.

The shaft of the sting ("the sting" used in the narrower sense of the word)

is composed of two pairs of valvulae: vavulae II and valvulae I. Valvulae

II is derived from skeletal elements of the 9th abdominal segment. This pair
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of valvulae is linked together in such a way that at the base they form the

biilbus (sting bulbus), while the distal part is prolonged, thus forming the

stylet (sting stylet). The channels of the venom and Dufour's sting glands

empty inside the sting bulbus. From the lower part of valvulae II there is

a pair of valvulae I or lancets. Valvulae I are prolonged, free skeletal parts,

which form a channel through which the venom from the bulbus is ejected.

Valvulae I (lancets) are skeletal elements of the 8th abdominal segment.

From the basal part of each of valvulae I originates their rami (Ramus I)

which look like thin, bent, skeletal elements in the form of an arch. At their

distal ends the rami merge into the triangular skeletal parts, which, because

of their shape, are called triangular plates (valvifer I). It is believed that the

triangular plates are an addition (a growth) to the base of valvulae I and,

according to their origin, are remnants of the reduced and membranous
sternum of the 8th abdominal segment.

From the basal part of valvulae II, i.e. from the sting bulbus, extend the

rami (ramus II), which are thin and arched. They stretch along rami I. At

the distal end rami II are connected with the oblong, widened and arched

skeletal elements and are termed oblongate plates or valvifer II. Oblongate

plates are remnants of the 9th abdominal sternum.

In addition to the two pairs of valvulae (valvulae I and valvulae II), the

sting apparatus consists of another pair of valvulae (valvulae III), which are

designated as the sting palpus or sheath. Valvulae III cover the stylet when
in resting position, i.e. they somewhat form a cover. Valvulae III are rather

wide and on the outside areas are covered with sensory bristles, the number
of which is especially numerous distally. These sensory bristles are in fact

sensory parts of the sting apparatus which first come in contact with the

body of the victim. When incited they activate the stylet, and this is followed

by the stinging act (Snodgrass, 1956). Valvulae III are modified skeletal

parts of the 9th abdominal segment.

In addition to the above-mentioned, the sting apparatus contains a pair

of quadrate plates which were derived from the 9th abdominal tergum and

are divided into two hemitergites. Quadrate plates are relatively large skel-

etal parts, and they partially cover the oblongate plates.

The sting apparatus also has a membranous middle part of the 9th ab-

dominal sternum which is folded over the base of the sting and is usually

provided with setae on its apical part. The shape and the structure of the

sting apparatus of the analyzed species are as illustrated (Figs. 1-5). Char-

acteristic features of these species may be summarized as follows:

The sting apparatus of Andrena (Callandrena) accepta possesses a well-

developed and prolonged stylet and lancets. Valvulae III are somewhat
shorter. The oblongate and quadrate plates are more elongate than those of

other species studied.
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Figs. 1-5. Sting apparatus. 1, Ainhena (Callamlrena) accepta. 2. .4. [Punindrcna) an-

drenoides. 3, A. (Tylandrena) erythroficister. 4, Protandrena hancrofti. f<. Pcrdiia (Pcrdita)

indiocnsis. 1-3, 5. dorsal view. 4. lateral view.

I

In Andrena (Parandrena) andrcnoidcs and Andrvna (Tylandrvna) cry-

throgaster, which Lello stated lack a sting, the sting apparatus is present

and is somewhat wider compared with -4. (C.) acccptd. The stylet and

lancets of A. (P.) andrenoides are considerably shorter than those of A.
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(T. ) erythroi^aster. The quadrate plates are very large and cover the greater

part of the lateral areas of the sting apparatus. Valvulae III are well-devel-

oped, broadened, and composed of only one piece. They are covered with

many thick and long sensory bristles. The sting apparatus of A. (7.) ery-

throgaster is similar in shape to that of A. (P.) andrenoides; however, the

quadrate plates are shorter and differ in their more elongate shape; valvulae

III are thickened, well-developed, and are almost the same length as the

sting; and there are fewer sensory bristles than in previously mentioned

species. In addition to the differences in shape, A. (P.) andrenoides and A.

(7.) erythrogaster possess in common a rather large and well-developed

sting bulbus.

In Protandrena hancrofti the stylet and lancets are long and distinct. The

quadrate plates are well-developed as well and valvulae III are considerably

shorter than the stylet and are covered with sensory bristles.

The sting apparatus of Perdita (Perdita) indioensis is similarly well-de-

veloped. The stylet is elongated. Valvulae III are somewhat shorter than

the stylet and have a rather prolonged shape compared with the afore-men-

tioned species.

Conclusions

A study of the structure of the skeletal parts of the sting apparatus for

five selected species of Andrenidae reveals the following:

(1) A sting apparatus, characteristic of aculeate Hymenoptera, is present

in the representatives of this family, despite the conclusion by Lello

that Andrenidae lack a sting.

(2) All skeletal parts of the sting apparatus of aculeate Hymenoptera are

present in the analyzed species.

(3) Each of the species studied has a characteristic (specific) shape of

skeletal parts composing the sting apparatus.

(4) The greatest similarity in the structure of the skeletal parts of the sting

apparatus among the analyzed species is between Andrena (Panmdrena)

andrenoides and Andrena (Tylandrena) erythrogaster. Even so, each of

the studied species exhibits certain specific differences in the structure of

separate skeletal parts.
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Abstract.—The orthotyline mirid Brachynotocoris heidemanni (Knight),

described from the Washington, D.C. area as Orthotylus delicatus by Hei-

demann in 1892 and renamed O. heidemanni by Knight owing to homony-
my, is established as a junior synonym of the Palearctic B. puncticornis

Reuter. This mirid is considered to have been introduced with imported

European ash (Fraxinus excelsior L.), the only known host. Damage to

foliage of the host is described and a diagnosis of the adult is provided. The
adult habitus, male genitalia, and egg are illustrated.

In August 1979 the senior author collected a species of the mirid genus

Brachynotocoris Reuter on the Cornell University campus, Ithaca, N.Y.

Since we were aware of B. heidemanni Knight as the only North American

representative of this otherwise Palearctic genus, we compared our speci-

mens to type-material of this species from Washington, D.C. Our specimens

were conspecific with those from Knight's type-series, but we were puzzled

because the mirid at Ithaca was confined to European ash, Fraxinus excel-

sior L., even though native ash trees were growing nearby. Our suspicion

that we might be dealing with a Palearctic species was confirmed after we
compared our material with the European B. puncticornis Reuter, a species

that breeds on F. excelsior. Study of specimens borrowed from the British

Museum (Natural History) allowed us to establish Knight's species as a

junior synonym of B. puncticornis.

Taxonomic History

Brachynotocoris puncticornis Reuter ( 1880) was described from Spain and

was the only included species in the genus. Wagner ( 1973), in characterizing

B. puncticornis as a Mediterranean species, noted that the records he had

recognized from northern Africa (Wagner, 1956) were based on misidenti-



VOLUME 82, NUMBER 4 559

fications of other species of Brachynotocoris. The known distribution of

puncticornis (in addition to Spain) includes France, Germany, Portugal,

Sicily, and the European USSR (Carvalho, 1958; Kerzhner, 1967). F. ex-

celsior is the only known host; the record from F. oxyphylla Marsh. (Ber-

gevin, 1924) apparently refers to B. parvinotum (l.indberg).

In North America Heidemann (1892) unintentionally validated the Uhler

manuscript name Orthotylus delicatus for a species he found on European

ash in Washington, D.C. (Wheeler and Henry, 1975). Knight (1927) de-

scribed the new species Diaphniciia heidemanni based on Heidemann's
Washington material from ash and specimens from nearby Prince Georges

County, Maryland. Knight may have credited Heidemann with validating

Uhler's manuscript name, realized that this name was preoccupied by O.

(Psallus) delicatus Cook (1891), and then proposed heidemanni as a re-

placement name. Or Knight may have considered Heidemann's brief notes

insufficient to validate the Uhler name and thus described heidemanni as

a new species. He did not explain his actions, but regardless of his opinion,

D. heidemanni was the valid name for the mirid occurring on European ash

in the Washington vicinity (Wheeler and Henry, 1975). Kelton ( 1961) trans-

ferred heidemanni to Brachynotocoris, thus recognizing for the first time

this Old World genus from the Nearctic Region. Kelton acknowledged the

similarity of Knight's species to B. puncticornis but maintained the two as

distinct. He apparently based that decision on Seidenstiicker's (1954) illus-

tration of male genitalia and other characters of puncticornis rather than on

examination of Palearctic material. We now consider B. heidemanni a junior

synonym of B. puncticornis and propose the following synonymy.

Brachynotocoris puncticornis Reuter

Brachynotocoris puncticornis Reuter, 1880: 23.

Orthotylus delicatus Heidemann, 1892: 226 (preoccupied by Orthotylus del-

icatus Cook, 1891).

Diaphnidia heidemanni Knight, 1927: 13. New Synonymy.

Brachynotocoris heidemanni: Kelton, 1961: 566.

Lahopidea utahensis Knight, 1968: 97 (synonymized by Kelton, 1979).

Male (Fig. 1).—Length 4.32-4.76 mm, x = 4.50, n = 5, width 1.34 mm.

generally yellowish green with clavus, corium, embolium, cuneus, and mem-

branal veins darker green, clothed with pale, recumbent simple setae: legs

and antennae yellowish green, antennal segments 111 and IV more dusky.

Head: Width 0.86 mm, vertex 0.34 mm. Rostrum: Length 0.84 mm, nearly

reaching middle of mesosternum. Antennae: 1, length 0.54 mm; II, 1.44-

1.56 mm, A = 1.50 mm, n = 5; 111, 1.54-1.70 mm, v = 1.63 mm. n = 5: IV,

0.62 mm. Pronotum: Length 0.42 mm, basal width 1.04 mm. (ienital Par-

ameres: (Figs. 2—3).
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Figs. 1-4. Bracfiynotocoris lieiJenianni. 1, Adult male. 2. Left paramere. 3, Right para-
mere. 4, Egg.
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Female.—Length 4.28-4.56 mm, .v = 4.40 mm, n = 5, width 1.34 mm.
Head: Width 0.80 mm, vertex 0.38 mm. Rostrum: Length 0.88 mm. Anten-

nae: L Length 0.58 mm; H, L34-L44 mm, x = L38 mm, n = 5: IIL L48-
L60 mm, x = L52 mm, n = 5; IV, 0.68 mm. Pronotiim: Length 0.40 mm,
basal width 1.00 mm.

Egg (Fig. 4).—Length 1.00-1.04 mm, v = 1.02 mm, n = 5: width 0.16-

0.20 mm, x = 0.18 mm, n = 5. Slender, pale translucent with a narrow cap

at curved apex.

Remarks.

—

Brachynotocoris piincticornis is separated from all other small

green Orthotylinae in the eastern United States by having the third antennal

segment longer than the second segment and a very short rostrum which

does not reach the mesocoxae. Brachynotocoris will key to couplet 9 in

Knight (1941), going to either Orthotylus Fieber (couplet 10) or Mecomma
Fieber and Cyrtorhiniis Fieber (couplet 11). Kelton (1961) provided a key

for separating this genus from Diaphnidia Uhler and Diaphnocoris Kelton,

and Henry (1977) gave a key to separate all green orthotyline mirids occur-

ring in eastern North America, including Brachynotocoris.

Biological Notes

During 22-23 August 1979, 96 and 349 of B. pnncticornis were collected

from a population estimated at several thousand on a single European ash

(about 20 cm dbh, 10 m high). In Europe this mirid is considered univoltine

with adults present from July' until September (Wagner, 1973). At Ithaca

only adults were found, and the preponderance of females may have indi-

cated that peak adult emergence was past and that most of the males already

had died. Other green orthotyline mirids may occur in large numbers on

shade trees, e.g. Diaphnocoris chh)rionis (Say) on honeylocust (Wheeler

and Henry, 1976).

Nearly all leaves of the host tree showed chlorotic spots on the upper leaf

surfaces (Fig. 5). Native ash-feeding mirids of the genus Tropidosteptes

Reuter produce similar symptoms, but the chlorotic areas are not usually

so evenly distributed over the leaflets. Since B. pnncticornis was not found

on native ash trees, even though a large green ash was growing within 30-

35 m, this mirid may be a pest only of European ash.

In Europe B. pnncticornis is known to overwinter in the egg stage (Wag-

ner, 1956), and at Ithaca eggs had been laid by late August. They were

inserted in lenticels of current-season twigs. With a relatively loose arrange-

' Heidemann ( 1892) noted that he took adults at Washington tiom mid-June to JuK Knight s

( 1927) type-series of D. Iieidenwnni was said to include Heidemanns specimens collected Irom

May 7 to Oct. 15. We believe that the early and late records were based on misidentification

of some similar green orthotyline mirid or on misinterpretation of label data.
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Fig. 5. Leaf of European ash showing injury (chlorotic areas) by Brachynotocoris heide-
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ment of cells, lenticels would seem to offer convenient oviposition sites. On
apple, several mirid species are known to insert their eggs in or at the edge
of lenticels (Sanford, 1964).

In 1980 we confirmed that B. puncticonus is a rather late-appearing,
univoltine species; eggs hatched about the first week of July. On 20 July
a few teneral adults were present with large numbers of fourth- and fifth-

instars.

Discussion

Of the more than 70 heteropteran species known both from the north-

eastern United States and the Palearctic Region, relatively few have been
documented as artifically introduced with commerce (Slater. 1974). Avail-

able evidence suggests that B. pitncticornis has been introduced to North
America with imported nursery stock. Its distribution. Washington. D.C.
and a neighboring county in Md.. plus Ithaca, N.Y.-. fits that of an adventive

species.

Two sites of collection, the grounds of the Smithsonian Institution and
the Cornell campus, are likely sources of earlier introductions of exotic

plant material. In fact, a number of Palearctic mirids have been collected

on the Cornell campus in recent years (Wheeler. 1979). Heidemann (1892)

also noted that B. puncticomis (cited as O. delicatiis) was restricted to a

single European ash and that it was taken with the psyllid Psyllopsis frax-

inicola {Forster). This psyllid. considered a European introduction (Hod-

kinson and White, 1979), according to L. O. Howard had been present for

many years on European ash on the grounds of the U.S. Department

of Agriculture (Felt, 1911). Since P. fraxinicola is known in Europe only

from European ash, both the psyllid and the mirid may have been intro-

duced with ash nursery stock.

Brachynotocoris puncticomis appears to have expanded its European dis-

tribution in recent years, again probably with the movement of plant ma-

terial. This mirid was first recorded from Germany in 1931 (at Aschaffen-

burg), and in 1937 it appeared in great numbers on a single European ash

in a city park at Mainz (Wagner, 1956).

With the addition of fi. puncticomis, the list o\' Holarctic Miridae known
from the northeastern U.S. stands at an estimated 53 species. As the largest

family of Hemiptera-Heteroptera. the Miridae might be expected to contain

the largest number of introduced species, but their actual representation is

proportionately greater than for most of the other large families. Mirid ovi-

position habits may account for this high representation. Eggs that are in-

- And American Fork. Utah, assuming Kelton's (1979) synonymy is correct.



574 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

serted deep into plant stems not only are protected from desiccation but are

not easily detected by inspectors examining nursery stock. Thus mirids

move easily with long distance commerce in shipments of plant material.
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'NOCTVA C-NIGRVM' IN EASTERN NORTH AMERICA, THE
DESCRIPTION OF TWO NEW SPECIES OF XESTIA HUBNER

(LEPIDOPTERA: NOCTUIDAE: NOCTUINAE)

John G. Franclemont

Department of Entomology, Cornell University, Ithaca, New York 14853.

Abstract.—The species formerly called Amatlws c-ni^rum (L.) or Noctua

c-nigriim, the "spotted cutworm" of economic literature, is shown to be

two species in North America, a smaller species, Xestia adela, n. sp., and

a larger species, Xestia dolosa, n. sp.; adela is the species more like the

Eurasian c-nii^ntm. The two species have different distributions, but occur

together over a large area of southeastern Canada and northeastern United

States; adela occurs in most of the Canadian provinces, Alaska, the con-

terminous United States, and Mexico, whereas dolosa is known only from

southeastern Canada and the northeastern and north central United States.

This study had its inception in the fall of 1969 when Andre Comeau
brought me two lots of three moths each of a small and large species, both

then called Ainathes c-nii^rum (Linnaeus, 1758), that had been taken at

Geneva, New York in sex pheromone traps, one set baited with cis-7-tet-

radecenyl acetate and the other with trans-7-tetradecenyl acetate (Roelofs

and Comeau, 1970).

In 1946 I had decided that specimens of Amathes crassipuncta (Wileman

and South, 1928) that I thought were c-nii^rum when collected in Baguio,

Mountain Province, Luzon, Philippines, during May and June of 1945 were

different from both European and New York State specimens of ""c-ni-

iirum.'" I also decided that the New York species, I then had only specimens

of the "large species," was distinct from the central European species. It

was not until 1954 that I first took a specimen, a male, of the "small species"

at McLean Bogs Reserve, Tompkins County, New York; the specimen was

placed with the series of the "large species," but it was turned at right-

angle to draw attention to its smaller size and seemingly brighter color and

different emphasis of the pattern when compared with other male moths in

the series. In 1955 I began a succession of summers, sometimes the springs

and falls also, away from Ithaca, and no more attention was given to c-

nii^rum until Andre Comeau brought the specimens of what were obviously

two species.
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In the spring of 1970 I moved to a rural area near Ithaca, and inasmuch
as it appeared to be ideal for working on the problem of the two '\-ni,i;riim''

species, I decided to try to determine if both species occurred in the area,
and, if they did, to try to rear them. I operated two fifteen watt blacklights
in two different places behind the house. My surprise was great when the
small species proved very abundant and the large species relatively uncom-
mon, but not rare. During the springs and summers of 1970 through 1973,
inclusive, and again in 1975 several lots of both broods of each species were
reared. Although I could find no differences between the larvae of the two
species except size, the resulting moths in each lot left no doubt that two
discrete species were present. Later George Godfrey examined the larvae,

but with the same result; he could find no evident structural differences.

The number of chromosomes was also investigated. The haploid number
of the European Xestia c-nigmm is 29 (Bigger, 1961: 88, fig. 7; pi. I, fig. 7).

John E. Rawlins, a graduate student in systematic entomology at Cornell

University, made chromosome counts for me of the two eastern North
American species in the spring of 1979 and found that the haploid number
for each of the new species was 29, like c-nii^rum and different from that

of many species of Noctuidae in which the number is 31.

The study of older collections has not proved very illuminating for ap-

parently two reasons, both attributable to the commonness of "c-nii^rnni."

Most collectors satisfied their need or desire for a series of the moth in a

very few nights of collecting and in a single season; further, if other areas

were visited for collecting, ^\-nii>rnni'^ was not a species that was collected

since it was common at home. What little examination that I have done has

tended to indicate that most of the specimens of '\-ni\uriim" in older, east-

ern collections are the large species.

I believe that there are habitat differences between the two species, and

Don Lafontaine, in conversation, has agreed with this assessment. The larg-

er species seems more likely to be taken in old. wooded areas with clearings

and roads, and the smaller species seems common in open areas, pasture-

land, meadows, and agricultural cropland. This is true at Ithaca where the

larger species is common in woodland areas and the smaller species abun-

dant in meadows and cropland. There also seems to be an indication of at

least an initial difference in the geographical distribution of the two species;

the smaller one seems to have a more extensive and western distribution

and the larger a more restricted eastern distribution. If it were not for a few

early records of the small species in the east. I would be inclined to postulate

a range extension for the smaller species, an invasion of the range o\' the

larger by the smaller. In this context the possibility that the phenomenon

that we observe today may have had its origin in past periods of glaciation

must also be considered, range separation, evolutionary change, and post

glaciation range extensions of both the small and large species. However,
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Figs. L la. Xestia dolosa. 1, Paratype; Six Mile Cr., Ithaca, N.Y.. 29 Aug. 1954, J. G.

Franclemont; male genitalia, aedeagus removed, JGF genitalia slide 5577: Franclemont Col-

lection, la, Aedeagus of Fig. 1. Figs. 2, 2a. X. adela. 2, McLean Bogs Reserve, Tompkins

Co., N.Y., 12 July 1954, J. G. Franclemont; male genitalia, aedeagus removed, JGF genitalia

slide 5575: Franclemont Collection. 2a, Aedeagus of Fig. 2.

I think that the present habitat preferences will prove the more important

element in determining the range, past and present, actual and potential, of

the two species.

With the assistance and direction of Ring Carde two series of pheromone

traps baited with cis-7-tetradecenyl acetate and trans-7-tetradecenyl acetate

in varying combinations were set out along hedge rows near my house.

Although the moths had been coming to the blacklights by the hundreds

before the experiment was started and came in equally large numbers after

the discontinuation of the experiment, very few moths came to the phero-

mone traps, and the separation was not as neat as that achieved by Andre

Comeau in his study. Wendell Roelofs and Ring Carde thought that this
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might be attributable to some differences in the synthesis of the phero-

mones.

After becoming convinced that two species did exist, the first question

was one of available names. It was known that a number of varietal names

had been proposed for forms and geographical races of c-nii>rum and that

some closely related species had been described from the Oriental Region,

Hampson, 1902, Aiirotis deraiota, Ceylon; A. E. Prout, 1928, Agrotis la-

tifUi>ni, Sumatra; Wileman and South, 1928, Agrotis crassipuncta, Luzon;

Holloway, 1976, Amathes isolata, Borneo; all are now referrable to the

genus Xestia as New Combinations. However, no available names appli-

cable to the North American species were uncovered. Guenee (1852, vol.

5, p. 328) commented on the noticeably darker hind wing of the American

population, the larger species?, but stated that the pattern was otherwise so

similar that he would not be so bold as to make a separate species. Tutt

(1892, vol. 2, p. 11 1) proposed a name, suffusa, for Guenee's North Amer-

ican form, but this name is a primary homonym.
The general appearance of the moths of the c-nigruin group is so similar

and so well known that the descriptions of the two new species will be, for

the most part, comparative. It is hoped that the illustrations of the moths

and of the genitalia will prove sufficient to distinguish the species. After one

has studied both species in series, there is usually little question as to which

species any given specimen should be referred.

This study has been restricted to the populations in eastern North Amer-

ica, but series of specimens have been examined from the West, especially

northern Arizona, Montana, and British Columbia and also a few specimens

from Mexico and Alaska. All the western material seen seemed to be re-

ferrable to the small species, adela.

Xestia dolosa Franclemont, New Species

Figs. 1, 3, 5-10

INoctua c-nignim var. B. Guenee, 1852, Histoire Naturelle des Insectes,

Species General des Lepidopteres, 5 Noctuelites, 1): 328. Locality:

"Amerique Septentrionale. Coll. Bdv. et Dbdy."

INoctua c-nignim var. suffusa Tutt, 1892, The British Noctuae and their

Varieties, 2: 111. Preoccupied by Noctua suffusa Fabricius, 1787 {=Noc-

tua suffusa [Denis & Schiffermuller, 1775; Nomen nudum]). In addition

Tutt used suffusa as a varietal name in two other species of Noctua,

sohrina Duponchel, 1843, on page 107, and glareosa Esper, 1788, on page

108. Tutt proposed suffusa for Noctua c-nigrum var. B. Guenee, 1852.

Noctua c-nigrum; sensu Holland, 1903, The Moth Book, 183 (pars), pi. 22,

fig. 1. An excellent color photograph of a female of the "large species."
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Figs. 3. 3a. Xestia dolosa. 3, Paratypc: Ithaca, N.Y.. 25 Aug. 1935, J. G. Franclemont;

female genitalia, JGF genitalia slide 6784; Franclemont Collection. 3a, Ventral ostial plate and

ductus hursae of Fig. 3 (reversed). Figs. 4, 4a. X. adelu. 4, Paratype; Snyder Heights, 1100

ft.. Ithaca, N.Y., 7 Sept. 1972, J. G. Franclemont: female genitalia, JGF genitalia slides 6298:

Franclemont Collection. 4a, Ventral ostial plate and ductus hursae of Fig. 4 (reversed).
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Figs. 5-10. Xestici dolosa. Ail collected by J. G. Franclemont and in Franclemont Collec-

tion. 5, Male; Wrangle Brook Road, Lakehurst. N.J., 15 June 1955. 6. Female; same locality.

14 June 1955. 7. Paratype male; .Snyder Heights. 1100 I't.. Ithaca. N.Y., 9 Sept. 1972. 8.

Faratype male; same locality. 5 Sept. 1972. 9. Paratype female; same locality, 8 Sept. 1972.

10. Paratype female; same locality. 2 Sept. 1975.

This species is larger, darker, and less contrastingly marked than c-ni-

,urnni: it is also larger, exhibits less contrast in the pattern and colors, and

is generally duller and a little lighter in appearance than adela. The exca-

vation in the ostial plate of the female as well as the plate itself are V-

shaped, not subquadrate or U-shaped as in c-niiiiuiu and ddchi respectively.

Male.—General color of head, thorax, and fore wings dark rose-brown;

palpi black, 3rd segments and apices of 2nd segments gray; patagia bone-
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Figs. 1 1-16. Xe.stia ailela. Ail from Snyder Heights. 1 100 ft.. Ithaca. N.Y., collected by J.

G. Franclemont and in Franclemont Collection. 1 1. Paratype male; 10 June 1979. 12, Paratype

female; 21 June 1973. 13. Male; 28 Aug. 1973. 14, Female; 4 Sept. 1973; 15, Male; 21 Aug.

1973. 16, Female; 23 Aug. 1973.

color, apices ground color; tegulae with apices and outer margins black;

disc of thorax with gray-tipped tuft behind patagia, tuft at base with scales

gray to bone-color at tips; fore wing with basal area between basal and t.

a. lines blackish gray; basal line black, followed by a black wedge-shaped

mark; t. a. line double, slightly irregular to 2A, then looped outwardly;



VOLUME 82, NUMBER 4 583

claviform a small, black loop to a small black dot in fold; t. p. line varying

from conspicuous, double, lunulate, and pale to a vague, single lunulate

dark line, outwardly curved from costa to Mj, then incurved to inner mar-

gin; s. t. line with conspicuous, inwardly angled, black spot at costa, vague

from spot to inner margin, parallel to outer margin; area between s. t. and

terminal lines grayish black; terminal line a series of small, black wedges;

orbicular an open C-shaped or V-shaped spot, much paler than ground color,

grayish bone-color to brownish flesh-color, open side connected with a sim-

ilarly colored costal area just above orbicular or extending almost to t. a.

and t. p. lines; reniform with a black annulus, an inner lunule, upper angle

with a reddish rust shade; hind wing fuscous, darker on outer '4, veins and

terminal line much darker, fringe dark with pale base and pale outer line;

abdomen dark gray; fore wings below gray with pale costal stripe to t. p.

line, t. p. line indicated by a dark shade; hind wing below grayish yellow-

white, dark at apex, t. p. line as on fore wing; legs with apices of femora

white, apices of tarsal segments white.

Female.—Markings as in male, but ground color of fore wing dull black,

t. a. and t. p. lines less evident; hind wing darker fuscous than that of male;

abdomen with anal tuft reddish; below as in male.

Fore wing length.—Spring brood, 19-22 mm; total wing expanse, as

spread, 38-43 mm, varying with angle of fore wings. Summer brood, 18-21

mm; expanse, 37-43 mm.
Male genitalia.—As figured; typical for the genus Xestia; sacculus of

valve with exterior margin exceeding costal margin of valve.

Female genitalia.—As figured; ostial plate V-shaped, excavation of plate

also V-shaped.

Larva.—Length, 40-42 mm; color varying from green to gray brown;

narrow, broken, pale subdorsal lines, best developed at anterior end; a

broad, pale, lateral stripe often with pinkish shading, spiracles in upper

margin; dorsum with a series of chevronlike markings, increasing in size

and intensity toward posterior end, those on A7 and A8 most conspicuous,

that on A8 the last; head with a reticulate pattern with irregular dark bands

adjacent to adfrontals and continued on vertex.

Type.— i: Snyder Heights, 1100 ft., Ithaca, Tompkins County, New
York, 18 August 1975, reared from ovum, food Taraxacum officinale We-
ber, J. G. Franclemont; female genitalia slide 6293, JGF; Franclemont Col-

lection.

Paratypes.—Spring (first) brood, various dates in May and June; Ithaca,

Tompkins Co., New York, 3 J , 7 9; Cornell Campus. Ithaca, Tompkins
Co., New York, 1 9 ; Snyder Heights, 1 100 ft., Ithaca, Tompkins Co., New
York, 4 (5 , 5 9 . Summer-Autumn (second) brood, various dates in August,

September, and October; Ithaca, Tompkins Co., New York, 5 d, 12 9;
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Cornell Campus, Ithaca, Tompkins Co., New York, 1 6,2 9; Six Mile

Creek, Ithaca, Tompkins Co., New York, 6 d, II 9; Snyder Heights, 1100

ft., Ithaca, Tompkins Co., New York, 35 6, 39 9, and reared 34 6, 56

9; collected or reared by J. G. Franclemont; Franclemont Collection.

In addition to the paratypes a large number of specimens from various

other localities have been examined. The species has been seen from Nova
Scotia to as far south as the mountains of North Carolina and as far west

as Grand Forks, North Dakota, and Independence, Missouri.

Xestia adela Franclemont, New Species

Figs. 2, 4, 11-16

Noctua c-ni^rum: sensu Lutz, 1918, 1921, Field Book of Insects, pi. 51. A
drawing by Mrs. Beutenmuller of a male of the "small species."

Amathes c-nignim\ sensu Rockburne and Lafontaine, 1976, The Cutworm
Moths of Ontario and Quebec, Can. Dep. Agric. Publ. 1593: 31, 121, fig.

124. The figure appears to be from a female of the first or spring brood

of the "small species."

This species is very similar in general appearance to the European Xestia

c-nii^rum of which it may eventually be proved a race. The female genitalia

exhibit some differences in the ostial plate, but all the female specimens of

c-nigrum before me are from the British Isles and Germany; East Asian

specimens may show that the differences are the opposite ends of a dine.

From dolosa the species may be separated by its somewhat smaller size,

especially evident in summer or second brood specimens, its tendency in

the male to a somewhat marbled appearance of the fore wing and in the

female to a deeper, more brilliant hue of the black. The ostial plate has the

excavation U-shaped, and the plate itself is more U-shaped than triangular.

The male tends to have the sacculus of the valve less expanded, but there

is some overlap between the two species in the development of this char-

acter.

Male.—Pattern of fore wing as in dolosa; ground color brighter rose-

brown, usually somewhat marbled in appearance; t. a. and t. p. lines usually

conspicuous, double, varying from paler than ground to ground color; or-

bicular with a more pinkish hue; hind wing paler, more yellowish fuscous;

below as in dolosa, but pale costal stripe less evident.

Female.—Pattern of fore wing as in dolosa; ground color more intense

black with some reddish highlights (viewed with microscope 10-15 x); hind

wing somewhat lighter than that of dolosa.

Fore wing length.—Spring brood, 16-19 mm; expanse, 32-38 mm. Sum-
mer brood, 15-18 mm; expanse, 29-37 mm.
Male genitalia.—As figured, somewhat smaller than those of dolosa; sac-

culus of valve usually less expanded.
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Female genitalia.—As figured; excavation of ostial plate U-shaped.

Larva.—Length 30-35 mm (as in dolosa, this length is for larvae reared

in the laboratory and that produced second brood moths of the same size

as those taken at light); color and pattern as for dolosa, not distinguishable

from that species in the characters examined, but overall smaller.

Type.— 9; Snyder Heights, 1100 ft., Ithaca, Tompkins County, New
York, 25 August 1973, J. G. Franclemont; female genitalia slide 6299, JGF;
Franclemont Collection.

Paratypes.—Spring (first) brood, various dates in June, but 1 J, 31 May;
Snyder Heights, 1100 ft., Ithaca, Tompkins Co., New York, 27 d, 23 9.

Summer-Autumn (second) brood, various dates in August and September;

Snyder Heights, 1 100 ft., Ithaca, Tompkins Co., New York, 264 6, 196

9 ; the paratypes of the second brood have been limited to specimens col-

lected in 1972; collected by J. G. Franclemont; Franclemont Collection.

The male referred to previously from McLean Bogs Reserve was taken

12 July 1954; a female was taken at the same locality 14 July 1956.

More than 2,000 specimens in addition to the paratypes have been studied.

The range of this species covers most of the northern United States and

most of the Canadian provinces. In the East I have seen it from as far south

as Maryland; in the West I have seen at least single specimens from almost

all the states. The species was frequent at West Fork, elevation 6500 feet,

Coconino County, Arizona, in 1961. 1964, and 1965. The most southern

station is southeast of Teopica on Highway 24 in Chiapas, Mexico; these

last specimens are in the Canadian National Collection, Ottawa.

I do not know which of the two species under the name of the "spotted

cutworm'' has caused damage to crop plants in the Northeast, but I believe

both probably have. Unless specimens of the moths were reared and saved

from larval infestations, I do not think that it will be possible to determine

the species involved in causing the damage. West of the Mississippi River

any damage can probably be attributed to adela.

The following paper by Anne Hudson and L. P. Lefkovitch (1980) gives

data that support and corroborate the evidence from the pheromone studies

by Roelofs and Comeau, from rearing, and from the male and female gen-

italia. It and this paper essentially form parts of a single unit.
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TWO SPECIES OF THE AMATHES C-NIGRVM COMPLEX
(LEPIDOPTERA: NOCTUIDAE) DISTINGUISHED BY

ISOZYMES OF ADENYLATE KINASE AND BY
SELECTED MORPHOLOGICAL CHARACTERS

Anne Hudson and L. P. Lefkovitch

(AH) Biosystematics Research Institute, Agriculture Canada, Ottawa,

Ontario KIA 0C6; (LPL) Engineering and Statistical Research Institute,'

Agriculture Canada, Ottawa KIA 0C6.

Abstract.—Two species of cutworms, Xestici ciolosa Franclemont and

Xestia adela Franclemont were separated electrophoretically by two dif-

ferent single-banded phenotypes of the enzyme adenylate kinase. Measure-

ments of five morphological characters were compared by discriminant anal-

ysis, and the assignment of individuals, from collections containing both

species, to two groups was in good agreement with that made by the en-

zyme. Subsequently three of the characters were selected which provide

good separation, and a simplified discriminant process for practical appli-

cation is discussed.

In 1971 pheromone tests carried out by Roelofs and Comeau suggested

that males of a large form of Amathes c-nigrum (Linnaeus) were attracted

to the cis isomer of 7-tetradecenyl acetate while males of a small form

selected the trans isomer, but additional experiments using these com-

pounds did not produce clear results. Recently Franclemont (1980) de-

scribed the two forms oi A. c-nii>rum as two new species, basing his decision

on differences in size, color, and genitalia morphology.

Xestia adela Franclemont, previously known as the small form of A. c-

nigrum is widely distributed across North America with records extending

from Alaska and the Northwest Territories to Virginia, Florida, Tennessee,

Missouri, Kansas, Arizona, and Mexico (Crumb, 1927; McNay, 1959; Rings

and Johnson, 1977). It is considered to be specifically distinct from the large

form, now called Xestia dolosa Franclemont. Xestia dolosa occurs sym-

' Contribution number 1-170 from Rngineering and Statistical Research Institute, Research

Branch, Agricuhure Canada, Ottawa, Ontario KIA 0C6.

h
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ACEY

Fig. 1. Outline of front view of head of Xestici (utela showing characters measured. See

text for explanation of abbreviations.

patrically with X. adela in eastern North America and there is some evi-

dence that the abundance of the larger species increases towards the south-

ern hmits of its range; Holland (1903), who reported Noctiia c-nigrum as

abundant throughout the Appalachian subregion, illustrated the species with

an example which appears to be X. dolosa.

In sympatric populations it is often difficult to distinguish the two species

using the rather subtle differences described by Franclemont (1980) and

additional diagnostic characters are being sought.

In a current study of the electrophoretically detectable variation of a

number of enzymes, originally undertaken to provide genetic information

about the status of the two forms of A. c-ni^rum, single pair matings were

established from the progeny of local (Ottawa area) females of the small

form, collected in early June, 1979. The enzyme adenylate kinase was found

to occur as a single band (Adk*^) in these females and their progeny. In later

collections (July, 1979) from the same location, some larger specimens were

found which, when electrophoresed, showed a slower migrating band Adk'^;
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© t

3

Fig. 3. Photograph of starch gel showing Adk isozymes of Xestia dolosa and X. adela

(hands from left to right, 1 and 2 Adk\ 3 Adk^ 4 Adk'").

hind leg and the abdomen were removed and immediately refrozen. The
remainder of the insect was pinned.

Extraction.—Hind legs were again thawed and then homogenized in 0.05

ml of distilled water in centrifuge tubes and centrifuged at 6000 ii for 30

minutes.

Electrophoresis.—The techniques of horizontal starch gel electrophoresis

and the staining method used for the enzyme adenylate kinase are similar

to those described by Ayala et al. (1972). The gels contained 55 g electro-

starch (Electrostarch Co., Madison, Wisconsin) in 440 ml of tris citric acid

buffer at pH 7. 1 and were run at 50 mA ( 1 10 v) for 4 hours. The stain buffer

was slightly modified by adjusting to pH 8.0.

Morphology.—Measurements were obtained from the head (Fig. 1) and

wings (Fig. 2) of each individual. Characters selected are as follows: (1)

Across the widest point of the head (OTEY); (2) Maximum width of frons

between the eyes (BETY); (3) Eye, posterior to anterior (ACEY); (4) Length

Table \. Variances of five morphological characters of the Anuithes (-/)/!/'""' complex,

measurement error and natural variability.

Measurement Variance x 12

Mean of all data (n = 159)

Within population variances x 157

Percent of within group variance

attributable to measurement error 5.62 43.61 31.30 19.37 16.28

0.06
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Table 2. Generalized squared distances among centroids of the forms and sexes of seg-

regates (L and S) of the Anuithes c-nii^niin complex.

Ld
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Table 5. Within population sums of squares (on diagonal), cross products (below diag-

onal) and correlations (above diagonal) matrix (df = 157).

V;iri-

ahles
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Table 7. Squared distances between the 6 misclassjfied individuals and the centroids of

L and S segregates of the Antnthes c-nii;niiu complex using 3 variables.

Specimen t'lassitieil

i:iectrophoretlcally as I s

L 6.35 0.68

S 2.61 2.98

S 2.58 3.02

S 1.% 3.78

S 1.77 4.06

S 2.56 ^.0^

five measurements no sexual dimorphism is shown; sex differences are sub-

sequently ignored.

(3) To investigate within group seasonal dimorphism the specimens were

separated into spring and summer broods and locations. Five populations

were designated as follows (Table 3): spring and summer broods of North

Gower S group (3 and 4); spring brood of North Gower L group (I); and

spring broods of London L and S groups (2 and 5). The squared distances

between all five populations are shown in Table 3 (the covariance matrix

excluded laboratory reared specimens and unclassified individuals). Be-

tween populations 3 and 4 the value obtained is 5.81, but when these two
populations are considered alone it is reduced to 4.40. Between populations

1 and 4 the value is 8.19, but when these two are considered alone it is in-

creased to 1 1.5. The analytical tests applied indicate that there is a difference

in size between the spring and summer broods from North Gower which is

smaller than the difference between the two forms occurring there. The tests

also indicate that there may be a difference between similar populations

from different locations (e.g. 4 and 5) which is of the same order as that

between 3 and 4.

A number of preliminary tests of hypotheses were carried out in order to

determine the value of obtaining a linear discriminant function.

(1) The test for equality of covariance matrices gave an x' of 43.6 as an

estimate of x"i.-,; since the 5% critical value for this is 25.0, the hypothesis

that there is no difference between the L and S forms seems unlikely.

(2) Using the multivariate Behrens-Fisher test of equality of mean vectors

given unequal covariance matrices, Hotelling's multivariate T- test gave an

F-ratio of 90.6 for no difference in the mean vectors with 5 and 153 degrees

of freedom which is also highly significant.

The conclusion from these is that there is good evidence that not only are

the mean vectors different, but also that the relationships among the vari-

ables is not the same in the two groups, and so there is something to dis-

criminate. Table 4 gives the mean vectors, the discriminant axes, the dis-

criminant functions obtained, and also the rankings of the variables based
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Table 8. Squared distances between the three D specimens and the centroids of the L
and S segregates of the Ainathes c-nii;nun complex using 5 and 3 variables respectively.
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are shown in Table 8. Specimen D2 transfers from S to L when only three

characters are utihzed; Dl remains closest to S and D3 closest to L.

Twenty-nine specimens from across N. America were taken from the

Canadian National Collection and measured. Using the second set of dis-

criminants in Table 4 assignments were made to L or S groups. One indi-

vidual from Mexico and one from North Dakota were assigned to group L
which was unexpected, because all the western material previously exam-

ined has been considered as the small form {X. adela Franclemont, 1980).

Discussion

Taxonomic information obtained from enzyme variation is now common-
place in studies of populations and species complexes, and an enzyme locus

which provides significant differentiation between two populations can be

employed as a diagnostic character (Ayala and Powell, 1972).

The enzyme adenylate kinase, used here to differentiate two new species

oi Xestia from Ontario, is concerned with transphosphorylation and energy

transfer and catalyzes the reaction 2 ADP ;^ ATP + AMP (ADP and hex-

okinase were used in our reaction mixture). In man Adk exhibits soluble

and mitochondrial isozymes determined by separate structural gene loci.

The soluble form predominates in adult cardiac muscle (Edwards and Hop-

kinson, 1977). Examples of allele frequencies of soluble Adk in adult Lep-

idoptera are given for Euphydryas editha (Boisduval) and E. chcdcedona

(Doubleday and Hewitson) (Nymphalidae) by McKechnie et al. (1975) and

for Alicia arta.xerxes (Fabricius) (Lycaenidae) by Jelnes (1975). In both

species of nymphalid butterflies the same Adk allele predominated in all

populations sampled, while other alleles at this locus occurred at very low

frequencies, so that the enzyme is not diagnostic in this case. In the lycaenid

only one population of the three sampled was polymorphic for Adk, the

other two were monomorphic for the same allele. In this case only one

homozygote and the heterozygote were distinctive.

In our samples of Xestia two different alleles distinguished two species

in all but three individuals. The occurrence of two bands in three out of 159

samples must remain unexplained until breeding experiments (currently in

progress) have determined if hybridization can occur between the two

species in the laboratory, and if known hybrids portray both parent bands.

Discriminant analysis of morphological measurements resulted in good

agreement with the enzyme segregation with less than 4% of the individuals

misclassified. It is possible that the discriminants used here may not be

reliable for populations distant from Ontario; nevertheless, using them, the

assignment of 29 individuals obtained from across N. America seems rea-

sonable. The two exceptions warrant further study of the distribution of X.

dolosa

.
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These results provide additional diagnostic characters and give strong

support to the recognition by Franclemont (1980) of two new species within

North American populations of the spotted cutworm.

Since potential users of the results of this paper may be unfamiliar with

discriminant analysis, an example of its application for identification pur-

poses may be helpful. In the following, an unidentified specimen (U) is

measured and found to have: OTEY = 5.3, WIN 1 = 8.6 and WIN 2 = 5.2.

Using the discriminants shown in the last two columns of Table 4: Score

for U as Xestia dohsa = (86.70 x 5.3) - (1.56 x 8.6) - (6.32 x 5.2) -

264.25 = 148.98; Score for U as Xestia adela = (71.94 x 5.3) + (0.49 x

8.6) - (4.48 X 5.2) - 201.85 = 160.35.

Since the computed value for X. adela is larger, the conclusion is that U
belongs to that taxon. If the two values had been approximately equal a

decision could not be made.
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TAXONOMY OF THE AFRICAN ARMY ANT, AENICTVS DECOLOR
(MAYR), WITH A DESCRIPTION OF THE QUEEN

(HYMENOPTERA: FORMICIDAE)
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Abstract.—Aenictus hatesi Forel and A. hidentatus Donisthorpe are junior

synonyms of A. decolor (Mayr), new synonymy. The worker caste of A.

decolor is redescribed and the queen is characterized for the first time. This

queen is only the third sub-Saharan Aenictus queen to be described. The

taxonomy and distribution of A. decolor are discussed.

The genus Aenictus currently comprises the tribe Aenictini of the Old

World army ant subfamily Dorylinae. Aenictus is represented by 34 species

in the Indo-Australian Region and by at least 15 species in Africa (Wilson,

1964). While the Indo-Australian forms were taxonomically revised by Wil-

son (1964), those of the African continent remain in a state of taxonomic

chaos. One of us (WHG) is currently revising the African species, and this

paper is a contribution toward that revision.

Contributing most to the taxonomic disorder of this group of diminutive

army ants are the many descriptions in the literature of unassociated phena.

That is, many species are based solely on the worker caste, others on just

males, and at least two on unassociated queens. This fact no doubt accounts

for many yet-to-be-discovered synonyms in the group. Thus when these

phena are collected together and described, the taxonomy of the genus is

increasingly refined and stabilized.

Only two Aenictus queens of sub-Saharan species have been described

thus far. Queens are rarely collected because most species of the genus are

subterranean and biologically cryptic (Gotwald and Cunningham-van So-

meren, 1976). Four queens of A. decolor were collected in Ivory Coast, and

these provide the basis for the description that follows. At the same time,

the taxonomy of the species is reviewed. New synonymies are noted and

a redescription of the worker included.
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1.0 0.2

Fig. \. Aenictus decolor, external morphology of queen, piiosity omitted. A, General hab-

itus, lateral view. B, General hahitus, dorsal view. C. Head, dorsal view. D, Labrum, external

view. Scales in mm.

AenictKs decolor (Mayr)

Typhlatta decolor Mayr, 1878: 668, worker. Type-locality ''Ost-Afrika."

Type in the Naturhistorisches Museum Wien; examined 1977.

Aenictus hatesi Forel, 1911: 255-256, worker. Type-locality "Altkalabar"

(Calabar, Nigeria). Types in the Naturhistorisches Museum Basel and the

Museum d'Histoire Naturelle, Geneve; examined 1977. New Synonymy.

Aenictus hidentatus Donisthorpe, 1942: 701-702, worker. Type-locality "E.

P. Tafo, Gold Coast" (Ghana). Types in the British Museum (Natural

History), London; examined 1977. New Synonymy.
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Fig. 2. Aeniclus decolor, mouthparts of queen. A. left mandible, dorsal view. B, left labial

palpus, lateral view. C, left maxilla, external view. Scales in mm.

Aenictus decolor was originally described in the genus Typhlatta, a genus

erected by F. Smith ( 1858). The genus was eventually reduced to subgeneric

status in Aenictus (Wheeler, 1930) and was subsequently synonymized un-

der Aenictus when Wilson (1964) determined that the subgeneric distinc-

tions in Aenictus were untenable. Recently collected specimens o^ Aenictus
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Fig. 3. Aenictus decolor, external morphology of worker, piiosity omitted. A, General

habitus, lateral view. B, Labrum, external view. C, Head, dorsal view. D, General habitus,

dorsal view. Scales in mm.

were compared with the types of decolor, hcitesi, and hidentatiis (by WHG),
and it was determined that these types represent the same species. Most

conspicuous among the features of this species is the large, distaily rounded,

second subapical tooth situated midway along the medial border of the

worker mandible. The type-specimens of A. decolor and hatesi are larger

than those of hidentatus, but in all other characteristics, including mandib-

ular dentition, sculpturing of the propodeum, clypeal morphology and col-

oration, they appear identical. The differences in size may be clinal in origin.

Unfortunately, the type-locality of A. decolor is given only as "E. Africa."

Queen, composite description.—Total length 6.69-7.30 mm, head length

1.08-1.17 mm. head width 1.08-1.12 mm, cephalic index 92.3-100, trunk
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(thorax + propodeum) length 1.53-1.62 mm, petiole length 0.54-0.63 mm,
length of petiolar node 0.45-0.49 mm, width of petiolar node 0.66-0.76 mm,
gaster length 3.45-3.88 mm, scape length 0.54-0.58 mm, and hind femur

length 0.94-0.99 mm.
Habitus as in Figs. lA and IB. Head, trunk, petiole, and gaster orange

brown, darkest on dorsal surface of gaster; antennae and legs lighter, orange

to orange yellow.

Head as in Fig. IC. Head sutureless on dorsal and lateral surfaces; with-

out eyes; dorsal surface glossy, occipital region bordered, except ventrally,

by clearly defined, sharp ridge; antennal fossae moderately impressed, each

fossa bordered medially by slightly elevated ridge; clypeus produced ante-

riorly as a truncated process. Labrum as in Fig. ID. Mouthparts as in Fig.

2. Mandible with 2 subapical teeth, proximal tooth large and smoothly

rounded; maxillary palpus 2-segmented; labial palpus 1-segmented. Antenna

10-segmented.

Trunk without conspicuous sutures, punctures sparse, integument glossy;

meso- and metathoracic spiracles elevated but inconspicuous, propodeal

spiracle large, elevated, and directed posteriorly. Distal margin of bulla

covering metapleural gland orifice prominent, parallel to longitudinal axis of

trunk; margin begins at point directly ventral to propodeal spiracle. Decliv-

ity of propodeum with distinct cariniform margins that are continuous be-

tween dorsal and declivitous propodeal surfaces; Declivity in lateral view

straight or only slightly concave.

Petiolar node as in Figs. 1 A and IB. Dorsal surface of node clearly defined

by precipitous angle with which it joins pleural surfaces; node glossy. Sub-

petiolar tooth large, directed posteriorly.

Gaster as in Figs. lA and IB. Integument of gaster glossy without con-

spicuous punctures; tergite of 5th gastral segment with pair of laterally

placed pygidial spines; spines with numerous setae. Tip of ovipositor prom-

inent.

Pubescence yellow, sparse, and most conspicuous on lateral surfaces of

propodeum, petiole, on 1st gastral tergite, and on pygidial spines. Tarsal

claws simple.

Remarks.—The queen description is based upon 4 specimens collected

by JML in 1976 from the subterranean nests of Leroux colonies 760526-1.

760715, 760724, and 760509 at the Laboratoire d'Ecologie Tropicale de Lam-

to, Ivory Coast. Lamto is located in Guinea savanna at 6°13'N, 5°4rW.

None of the four queens was physogastric, indicating that each was in a

non-gravid phase of the colony reproductive cycle. The A. decolor queen

is easily distinguished from the queens thus far described from other sub-

Saharan species (A. coni^'olcnsis Santschi and A. cui^'cnii Emery) because

(1) its mandibles are provided with subapical teeth, and (2) it possesses the
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Fig. 4. Aenktits decolor, mouthparts of worker. A, Left mandible, dorsal view. B, Right

labial palpus, medial surface. C, Left maxilla, external view. Scales in mm.

pygidial spines. As a general rule, the mandibles of army ant queens in both

the New World (Ecitoninae) and Old World (Dorylinae) are devoid of sub-

apical teeth (Gotwald, 1969). This is certainly true of the queens of A.

congolensis and A. eui^cnii (see Wheeler, 1930; Gotwald and Cunningham-

van Someren, 1976).
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Two additional Aenictus females from the African continent have been

described. However, these queens, A. aheillei (Andre) and A. vaucheri

Emery, were collected in Northern Africa (Algeria and Morocco respec-

tively). Both were described alone and remain unassociated with workers

and/or males (Wheeler, 1930). Several females of Asian Aenictus species

have been described, but these differ from their African counterparts in so

many details that Wheeler (1930) observed that they would seem to belong

to entirely different genera. These morphological differences between the

queens suggest that, following an initial dispersal of Aenictus from Asia to

Africa sometime between the late Oligocene and late Pliocene, the two

populations became isolated from each other (Gotwald, 1979).

Worker, composite description.—Total length 2.90-3.28 mm, head length

0.60-0.67 mm, head width 0.54-0.63 mm, cephalic index 87.0-95.4, trunk

(thorax + propodeum) length 0.96-1.03 mm, petiole length 0.27 mm, length

of petiolar node 0.13-0.22 mm, width of petiolar node 0.13-0.18 mm, post-

petiole length 0.18-0.24 mm, length of post-petiolar node 0.13-0.18 mm,
width of postpetiolar node 0.18-0.22 mm, gaster length 0.85-1.08 mm, scape

length 0.40-0.45 mm, and hind femur length 0.67-0.76 mm.
Habitus as in Figs. 3A and 3D. Head, trunk, and waist (petiole plus post-

petiole) orange brown; gaster, legs, and antennae, lighter, yellow orange.

Head as in Fig. 3C. Head sutureless on dorsal and lateral surfaces; with-

out eyes; dorsal surface glossy, without conspicuous punctures, occipital

margin clearly defined as in queen. Antennal fossae with elevated, sharply

defined medial borders; lateral borders not as well developed but ending

caudally in slightly elevated point (Fig. 3A) in lateral view. Clypeal process

excavated medially. Labrum as in Fig. 3B. Mouthparts as in Fig. 4. Man-

dible with 2 subapical teeth, proximal tooth large and rounded apically;

maxillary palpus 2-segmented; labial palpus 2-segmented. Antenna 10-seg-

mented.

Anterior dorsal slope of pronotum densely punctate, balance of dorsal

surface and pleurae glossy, without conspicuous punctures. Remainder of

trunk coarsely sculptured with densely-packed, deep punctures and, on

pleurae, longitudinal rugae. Declivity of propodeum bordered by sharply

produced ridge. Distal margin of bulla covering metapleural gland orifice

prominent and formed as in Fig. 3A.

Petiole and postpetiole as in Figs. 3A and 3D. Petiolar and postpetiolar

nodes densely and coarsely punctured; subpetiolar tooth well-developed but

variable in shape, rounded apically and densely punctured.

Gaster as in Figs. 3A and 3D. Integument of gaster glossy, without con-

spicuous punctures.

Pubescence yellow, consisting of sparsely but generally distributed, often

erect, setae. Tarsal claws simple.

Remarks.—Eight worker ants, two from each of the four colonies from
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Fig. 5. Distribution of Aeniciiis decolor in sub-Saharan Africa. Stars indicate type-localities

of i4. decolor and its synonyms: asterisks indicate other collection localities.

which the queens were taken, were measured for the composite description.

The worker mandible, with its large second subapical tooth, is so distinctive

that it alone separates this species from all other African species of which

we are currently aware. Of the three descriptions of this species in the

literature, only that of hatesi specifically notes the presence of the second

subapical tooth: "Der Endzahn ist nicht sehr spitz und hat eine sehr breite

Basis . . .
."

Workers of the genus Aenictus are essentially monomorphic (Schneiria,

1971; Topoff, 1971) with only a small difference in total length between the

smallest and largest workers in any one colony. For the Asian species A.

i^racUis Emery, this difference in one colony was calculated to be 0.5 mm
(Schneiria, 1971). For the workers of .4. decolor measured in this study, it

is 0.38 mm. Mayr (1878) determined the length of the type of A. decolor to

be 3.3 mm; ForePs (191 1) specimens of hatesi ranged in length from 3.5 to

3.7 mm; and Donisthorpe (1942) reported the holotype of hidentntiis to be

3 mm long. The longest specimen measured in the current study was 3.28

mm and is similar in this respect to the decolor and hidentatus types. Ac-

cording to ForeTs description, A. hatesi is obviously larger. However, ex-

amination of the type-specimens revealed A. decolor to be represented by
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Table I. Associated phena of African Acnictiis species for which the queen is known.

Species Wi
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Abstract.—Specialization trends were determined from a study of the

comparative morphology of the hindwing venation of 82 families of the order

Coieoptera. Many of the family relationships involved a comparison of anal

patterns. The overall trend consisted of a reduction in venation accompanied

by a fusion of longitudinal veins, which in turn resulted in a crossvein ap-

pearing pattern.

Various lines of specialization were established based on a comparison

of preanal venation, the number of anal veins, the presence or absence of

a wedge cell and such general features as wing outline, radial cell configu-

ration, etc. Through the results of such an approach lead to developing the

following lines of specialization: Archostemata-Adephaga, Hydrophilidae-

Scarabaeoidea, Staphylinoidea, Dermestoidea, Buprestoidea, Elateroidea-

Cantharoidea, Dryopoidea-Byrrhoidea, Chrysomeloidea-Bostrichoidea,

Lymexyloidea-Meloidea-Tenebrionoidea, and the Cucujoidea-Curculion-

oidea.

The following discussion is based on an analysis o\' information received

as a result of comparative studies involving the coleopterous families, par-

allel trends observed in the Cerambycidae and Buprestidae, and a direct

comparison to the coleopterous-megalopterous comparative pattern pro-

posed by Wallace and Fox (1975). Comparative wing patterns are included

to serve mainly as guides in the discussion of the various specializations.

It is believed that although much can be derived from the evidence at

' Published by permission ot" the I)ircctt>r. .South C"arolin;i Agricultur;il l{\perinient Station,

Technical Contribution No. \(^55.

- Part of the research was funded by a Citadel loundation (irant. I'ubiication costs were

paid by a grant from The Citadel, Charleston, South Caiolina 29409.
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hand, too specific an interpretation based on reduced venation leads largely

to speculation. Certain specific family relationships can only be interpreted

with some degree of confidence in the light of more detailed serial studies.

Studies conducted by Good (1925) on the Buprestidae and Good (1929)

on the Cerambycidae, serve as examples of such detailed serial studies and

are therefore significant parallel guides to specialization trends in the Co-

leoptera as a whole. Other approaches involve the morphological investi-

gations by Hamilton (1971, 1972) and the use of multiple metathoracic wing

structures in the study of the phylogeny of Adephaga by Ward (1979).

Corrections on the anal vein homology of the Bostrichidae drawings il-

lustrated in Part I by Wallace and Fox (1975) are included. The change

involves the loss of the vein postcubitus. The details are discussed under

the Cupedidae-Adephaga (Figs. 14-26) and Chrysomelidae-Bostrichidae

(Figs. 138-139, 141) sections.

Family Specialization Trends
Cupedidae-Adephaga (Figs. 12-26).—For purposes of comparison, arbi-

trary numbers have been assigned to the cellular nature of both the preanal

pattern of Cupedidae-Adephaga (Fig. 3) and the comparative coleopterous-

megalopterous pattern (Fig. 2). Sialidae (Fig. 1) is included to emphasize

the line of development along which Coleoptera has paralleled.

The fusion apically of Rs with R, has resulted in the formation of the large

cellular space in the Cupedidae. Associated with the fusion of Rs with ra-

dius, there is a loss of two radial crossveins with the retention of the third

one beyond the C-D fold. This has resulted in the formation of the cell

designated 1+2 + 3. Cell number 4 is a result of the fusion of R. with R, and

the subsequent fusion of these veins with subcosta. This is based primarily

upon a study of Adephaga (Figs. 10-1 1). With the fusion of R._, and R,, R;;

is therefore the vein which runs freely to the apical margin of the wing.

Cells 5, 6 and 7 in the Cupedidae are formed from three radio-medial cross-

veins. The distal side of cell 8 is formed in series with the stem of R4 + .-,+ MA
and a fourth radio-medial crossveins (Figs. 6-9). The retention of R^+^+MA
is based upon the possession of a remnant of this stem as it appears in the

Carabidae (Fig. 25) and Cicindelidae (Figs. II, 26).

Cell 9 is the same as occurs in the comparative coleopterous-megalop-

Figs. 1-10. I, Sialidae cellular pattern. 2, Comparative coleopterous cellular pattern. 3,

Cupedidae-Adephaga comparative cellular pattern. 4, Polyphaga comparative cellular pattern.

5, Directional wing pattern. 6, Cupedidae-Adephaga comparative apical pattern. Series 1. 7.

Cupedidae-Adephaga comparative apical pattern. Series 2. 8, Cupedidae-.Adephaga compar-

ative apical pattern. Series 3. 9, Cupedidae-Adephaga comparative apical pattern. Series 4.

10, (iyiiniis fidtciniis Couper (Gyrinidae).



VOLUME 82, NUMBER 4 611

Anterior

Proximal

Ri+Sc

1] Distal

Posterior

MP



612 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

C+Sc^Rj

C-D

K^A, 17

::SctRi*Rj

A,h.iA, .-A,
18

Sc'R,-R,

3M-CuA 14

\.,Ka,

Sc-R.R,

I



VOLUME 82, NUMBER 4 613

terous pattern and has as its boundaries a proximal m-cu crossvein, MP.

CuA, and the fusion of M.,,, with CuA. This ceil appears larger in the

Cupedidae due to the fusion distally of M;j+4 with M,+.j.

The number 10 cell of the Cupedidae and the Adephaga consists of the

fusion distally of branches M, + .,, the serial connection of M. and a medial

crossvein with the subsequent fusion of this series to M;j+, + CuA.

In the Cupedidae (Fig. 14), the anal pattern involves a coalescence of the

anal veins as compared to the comparative coleopterous-megalopterous

pattern of Wallace and Fox (1975). This consists of a fusion of A,;, with A,„,

and a fusion of A,,,, with A^. + A. forming what has been designated the

wedge cell (W). In comparison to the Scarabaeidae (Fig. 45), only the trans-

verse portion of A^,, is retained.

Much of the discussion of the Adephaga follows that of King (1956). He
discusses the homogeneity of the wing pattern as exhibited by this suborder.

Although the overall pattern of the Adephaga is more specialized than that

of the Cupedidae, certain families of this suborder contain generalized fea-

tures. Such features as previously mentioned involve the possession of a

R4+5-I-MA stem in the Carabidae and a well developed A4,, in the Dytiscidae

(Fig. 19).

In general, specialization trends in the preanal area of the Adephaga in-

volve a partial loss of the Rs in the area of the C-D fold, a reduction in the

number of radio-medial crossveins and a tendency toward the gradual atro-

phy of the proximal segment of MP as well as M.i^^^-l-CuA distal to the

medial crossvein. Furthermore, Carabidae and Cicindelidae progressively

exhibit a loss of cell 10 due to the gradual fusion of M^ to M3+4+CUA
accompanied by a loss of the medial crossvein.

In comparison to the anal pattern traced in the Polyphaga (Figs. 92, 101,

149), the families of Adephaga share the line of specialization involving the

formation of the wedge cell accompanied by the loss of Pcu. The homology

of the anal veins therefore are from anterior to posterior; A,;, + A,,„, A,,„,

Aib:i + An. + A2, A;j, A.,1,.

The generalized pattern of the Adephaga as a whole is seen in the Gyrin-

idae (Fig. 17), Dytiscidae (Fig. 19), Amphizoidae (Fig. 20), Hygrobiidae

(Fig. 21), and Noteridae (Fig. 22).

Figs. 11-20. \\. CiiindeUi se\\;i4tt(il(i F. (Cicindelidae). 12, Comparative Cupedidae-Ade-

phaga pattern. Series 1. 13, Comparative Cupedidae-Adephaga pattern. Series 2. 14, Priacnui

senata (EeConte) (Cupedidae). 15, Ciipes concolor Westwood (Cupedidae). 16, Haipaliis

culiiiinosus (F.) (Carabidae), folding pattern. 17, Dineiitus (is.\imili.\ (Kirby) (CJyrinidac). 18,

Dineiitus vittatiis (Ciermar) (Gyrinidae). 19, Ai^ahus lumens (LeConte) (Dytiscidae). 20, Ain-

pliizod insolens LeConte (Amphizoidae).
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Certain lines of specialization within the Adephaga involve the following:

1. There is in the Rhysodidae (Fig. 24) a tendency toward the reduction

in size of the W cell. This is due to the gradual fusion of A,,,, with An+A.,.

In the Haliplidae (Fig. 23) complete fusion occurs with the subsequent loss

of any wedge cell. Therefore both Rhysodidae and Haliplidae share this

specialization with the eventual loss of the free portion of A,,..

2. The Carabidae and Cicindelidae (Figs. 25-26) share an overall common
pattern. Specifically it may be noted that both possess a well developed

postcubital spur and show a tendency toward a reduction in the size of the

number 10 cell. This reduction in size is the result of a narrowing of the

space between M.j+4 and M.. Thus as noted in Cicindelidae (Fig. 26), there

is the eventual loss of the medial crossvein and the complete fusion of M-^^^

and M. with the subsequent loss of cell 10.

3. In the Gyrinidae (Figs. 17-18) there occurs in Dineutes vittatiis (Ger-

mar) an apparent crossvein between A,, -l-A.j and A;;. In comparison to the

venational variation in species of Cebrionidae (Fig. 85), this condition is an

accessory branching of A,,. + A., with the subsequent fusion of this vein with

The following discussion of the polyphagan patterns (Figs. 4, 27-30) is a

comparison of the preanal and anal venation in which are included char-

acteristics shared with the Cupedidae and Adephaga as well as specializa-

tions involving the suborder as a whole. As noted in the Scarabaeidae (Fig.

43), the subcosta and radius do not fuse apically. There also remains much
of the cellular portion of the Cupedidae as is noted in the Cebrionidae (Fig.

78). Cells 2 and 3 are present due to the retention of the first and second

radial crossveins. Cell 4 is lost as a result of R^+.j of the radial sector fusing

with R,. This in turn leads to a loss of the third radial crossvein present in

the adephagan pattern. Cells 6 and 7 are present as a fused cell in the

Cebrionidae due to the loss of a second radio-medial crossvein. Cell 8 is

interpreted as open distally due to the atrophy of the distal radio-medial

crossvein. Cell 10 also is open distally due to the loss of the medial cross-

vein, which was present in the Cupedidae and Adephaga.

It becomes apparent by comparison to the Elateroidea (Figs. 78, 85-86)

there are two radial crossveins occurring before the C-D fold. As mentioned

Eigs. 21-30. 21, H\i;r()hin hernuinni (E.) (Hygrobiidae). 22, Hydiindtuluis iricolor Say

(Noteridae). 23, Pehodytes nuitkus {I.eConte) (Haliplidae). 24, Rhysodes sp. (Rhysodidae).

25, Calosoma sycopluinta L. (Carabidae). 2h, CicindeUi .vrvi,'////<;/r/ E. (Cicindelidae). 27, Po-

lyphaga comparative apical pattern. Series 1. 28, Polyphaga comparative apical pattern. Series

2. 29, Polyphaga comparative apical pattern. Series 3. 30, Polyphaga comparative pattern.

Series I.
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previously these form cells 2 and 3. The closing of cell 3 was considered by

Forbes as the result of a fusion of a radial crossvein with the radial sector.

This particular condition assumes a fusion of the two but is not clearly

present in any of the wings studied. Therefore, in comparison to the con-

sistent pattern of the three radial crossveins in Megaloptera, the Polyphaga

possess two radial crossveins before the C-D fold and the Adephaga a third

one beyond the C-D fold. It appears in the Polyphaga that the first radial

crossvein is variable in its position and the second radial crossvein atrophies

resulting in the formation of the 2 + 3 cell (i.e. radial cell by previous au-

thors).

A characteristic pattern in the Polyphaga is the gradual atrophy of the

base of Rs and MP. Previous authors have designated these backward pro-

jecting spurs as radial recurrent (Rr) and medial recurrent (Mr) respectively.

As discussed in relationship to the comparative coleopterous-megalop-

terous pattern, the apical venation is difficult to trace as a result of the loss

of much of the venation in many polyphagan families, as well as the unusual

patterns developed due to folding. Even though folding alters the venation

in the apical area, it retains as its basis the pectinate megalopterous pattern.

In the Polyphaga, specialization of the media as opposed to the Adephaga
involves the atrophy of the proximal segment of M.^o, producing the char-

acteristic spurious vein indicative of the Chrysomeloidea. A similar spe-

cialization is seen between cells 7 and 10 in the Sialidae (Fig. 1).

The anal venation is the same as that of the comparative coleopterous-

Eigs. 31-40. 31, Hydrophilidae comparative apical pattern. Series 1. 32, Hydrophilidae

comparative apical pattern. Series 2. 33, Hydrophilidae comparative pattern. Series 1. 34,

Hydrophilidae comparative pattern. Series 2. 35, Hydrous triani^iihiris (Say) (Hydrophilidae).

36, Hydrous trianf^ularis (Say) (Hydrophilidae). 37, Scarabaeoidea comparative pattern. 38,

Dendrohlax earlii (Levin) (Lucanidae). After Holloway. 1963. 39, Certoi^nathus i;ihhosus

(Broun) (Lucanidae). After Holloway, 1963. 40, Pinotiis caroliniis (1.) (Scarabaeidae).

Eigs. 41-50. 41, Xyloryctes Jdnidiccnsis (Drury) (Scarabaeidae). 42, Xyloryctes jamaicen-

sis (Drury) (Scarabaeidae). 43, Aphodins denticiilatus Haldeman (Scarabaeidae). 44. Canthon

prohus (Germar) (Scarabaeidae). Distal branching of M and CuA. 45, Euphoria herhaceu

(Olivier) (Scarabaeidae). 46, l)iclu'lony.\ vicitui Fall (Scarabaeidae). 47, Trichiolinus hihens

(E.). 48, Pleocoina hehrensi LeConte (Scarabaeidae). 49, Cloeotus aphodioides (Illiger) (Scar-

abaeidae). 50, Popilius disjunclus (Illiger).

Figs. 51-60. 51, Histeridae comparative pattern. 52, Histcr inacqucdis Olivier (Histeridae).

After Forbes, 1922. 53, Histcr ahhrcviatus E. (Histeridae). 54, Finotus carolinus (L.) (Scar-

abaeidae). 55, Staphylinoidea comparative pattern. 56, Silplui discicollis Brulle (Silphidae). 57,

Nicrophorus orhicollis .Say (Silphidae). 58, Stuphylinus iruuulosus Gravenhorst (Staphylini-

dae). 59, Polyphaga comparative pattern. Series 2. 60, Dermestidae comparative pattern. Series
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megalopterous pattern and serves as a basis for comparison of the anal

patterns of both the Adephaga and Polyphaga.

The following involves a comparison of the lines of specialization as rep-

resented by the families of the suborder Polyphaga and their relationship to

the comparative polyphagan pattern (Fig. 30).

Hydrophilidae (Figs. 31-35).—The apical venation (Fig. 36), as discussed

earlier, consists of a large number of accessory veins, but retains a modi-

fication of the basic pectinate pattern paralleled in the Megaloptera. The

manner in which R4,-, and MA touches R, and forms a portion of the com-

plex apical pattern with M, is derived largely from a comparative study of

both the Hydrophilidae pattern and the Scarabaeidae (Figs. 46-49). M. is

independent from M;5+4-l-CuA.

The anal area may be compared to a condition that is paralleled in the

Cerambycidae (Fig. 111). Comparing this type of pattern to that of the Po-

lyphaga comparative pattern (Fig. 30) specializations involve the following:

1. The fusion of A,;, and A,hi, as is interpreted in the Cupedidae (Fig. 14)

and Cerambycidae (Fig. 110).

2. A loss of A,,,.,.

3. A fusion of A,,,, with A^. and A., forming the wedge cell.

4. The further fusion of the A, ,,2 with that of A,„,,+An.+A._..

5. The fusion of A,,,, has pulled a segment of A,;, + A,h, toward the W
cell. As paralleled in much of the Adephaga (Figs. 21-22), the large apparent

cu-pcu crossvein is a serial segment of cu-pcu in alignment with proximal

segment of Pcu-l- A,a.

6. Although there appears to be a slight fusion of the proximal segment

of A4 with Ao+:5, there remains in the generalized condition the branches Aja

and A4,,.

Scarabaeoidea (Figs. 37-50).—Although this group shares in common
with the Hydrophilidae the possession of an apical pattern, the accessory

venation is not apparent.

The cell 2 + 3 opens proximally as a result of the preanal specialization

consisting of a loss of the r, crossvein.

Aside from the usual loss of the proximal segment of Rs and MP, there

Figs. 61-70. 61, Dermestidae comparative pattern. Series 2. 62, Megaloma ii'iffdnli (Blais-

dell (Dermestidae). After BeaJ, 1967. 63, Dermestidae comparative pattern. Series 3. 64, Der-

mestes hudarius L. (Dermestidae). 65. Polyphaga comparative pattern. Series 2. 66, Bupres-

tidae comparative pattern. Series 1. 67. Buprestidae comparative pattern. Series 2. 68, Dicerca

lurida (F.) (Buprestidae). After Forbes. 1922. 69, Dystaxia murrayi EeConte (Buprestidae).

After Good. 1925. 70. Dascillidae-Rhipiceridae comparative pattern.
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is no evidence of the branch MA. There is a retention of a strong M, with

a tendency toward the fusion of M. with M.j.^ + CuA.

The anal pattern in both the l.ucanidae (Fig. 38) and the more generahzed

Scarabaeidae (Fig. 40) is characterized largely by a trend involving a re-

duction in venation.

In many cases Pcu in Scarabaeidae is a weakly developed vein occurring

only as a sclerotized trace near CuA (Figs. 41-43). There has been a com-

plete loss of any free portion of A,;,. A,a exists as a fused part of A,,„. The

free forked vein A,,„ and A,,,., has lost its attachment to A,,.. As paralleled

in the Elateroidea, there is the loss of A,,,,. The remaining venation (Figs.

41-42), which includes A._, and A., and the forking of A4, served as a basis

for the determination of the proximal pattern of these veins in the compar-

ative coleopterous-megalopterous venation.

Passalidae (Fig. 50), as a result of other characteristics, has a close affinity

to the Scarabaeidae, however the venation is highly reduced. This is evident

in the loss of any recognizable free segment of MP (Mr) and the highly

reduced Rs (Rr) and anal pattern. However, as a result of a study of a series

of Scarabaeidae. it was noted that a parallel example of such a specialization

occurs in the scarab Cloeotus aphodioides (Illiger) (Fig. 49). In the absence

Figs. 71-80. 71, Dascillus davidsoni LeConte (Dascillidae). 72, Sandulus nii,'er Knoch

(Rhipiceridae). 73, Polyphaga comparative pattern. Series 2. 74, Elateroidea-Cantharoidea-

Dryopoidea comparative pattern. 75, Scaptoleniis lecontci (Salle) (Cebrionidae). Generalized

pattern. 76. Scaptolenus lecontei (Salle) (Cebrionidae). Pattern of individual variation in the

species. After Forbes, 1922. 77, Telephorus sp. (Lampyridae). Folding pattern. After Forbes,

1924. 78, Scaptolenus lecontei (Salle) (Cebrionidae). Pattern of individual variation in the

species. 79, Scaptolenus lecontei (Salle) (Cebrionidae). Pattern of individual variation in the

species. 80, Scaptolenus lecontei (Salle) (Cebrionidae).

Figs. 81-90. 81, Scaptolenus lecontei (Salle) (Cebrionidae). Pattern of individual variation

in the species. 82, Scaptolenus lecontei (Salle) (Cebrionidae). Pattern of individual variation

in the species. 83. Scaptolenus lecontei (Salle) (Cebrionidae). Pattern of individual variation

in the species. 84. Scaptolenus lecontei (Salle) (Cebrionidae). Pattern of individual variation

in the species. 85. Scaptolenus lecontei (Salle) (Cebrionidae). Pattern of individual variation

in the species. 86, Scaptolenus lecontei (Salle) (Cebrionidae). Pattern of individual variation

in the species. 87, Photuris pennsylvanica (DeGeer) (Lampyridae). 88, Lucidota cunusca (L.)

(Lampyridae). 89, Photinus pyralis (L.) (Lampyridae). Pattern of individual variation in the

species. 90, Photinus pyralis (L.) (Lampyridae). Generalized pattern.

Figs. 91-100. 91, l.udius hamatus (Say) (Elateridae). 92. Adelocera profusa Candize (Ela-

teridae). 93, Pheni^odes laticollis LeConte (Phengodidae). 94, Calopteron reticulatunt (F.)

(Lycidae). 95, Chaulioi^nathus nuiri^inatus F. (Cantharidae). 96, Perothops nuicida (Gyllenhal)

(Perothopidae). 97, Isorltipis ruficornis (Say) (Eucnemidae). 98, Lara avara LeConte (Elmi-

dae). After Hinton. 1940. 99. Dryopidae composite pattern. 100, Dryops vicnnensis Castelman

(Dryopidae). After Forbes, 1922.
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of serial studies, such an approach in selecting a parallel study of this nature

indicates the venational relationship of a family, which on the basis of re-

duced venation does not appear to have any direct venational relationship

to the group in which it has been placed on the basis of other characters.

Histeroidea (Figs. 51-53).—As indicated by Forbes ( 1922), the Histeridae

have retained both a radial and medial recurrent. Particularly noteworthy

is what Graham (1922) referred to as a pushing of the primary venation

basad. The anal pattern (Fig. 53) parallels much of what is seen in the

Scarabaeidae (Fig. 54). As is indicative of the more highly specialized Scar-

abaeidae, there is a loss of any trace of a Pcu. Although the Histeridae

possess a somewhat unusual pattern, it is believed that due to the retention

of a relatively well developed apical venation, as well as a sharing of a

similar anal pattern, much of the histerid venation is not unlike that which

is found in the Scarabaeidae as well as that of the Staphylinoidea.

Staphylinoidea (Figs. 56-58).—In the discussion of this particular group,

Forbes (1922) pointed out that due to the highly reduced nature of the ve-

national pattern, there is nothing to connect this series with any existing

group. The absence of both a well developed radial cell and a medial re-

current would suggest a highly specialized pattern paralleling that found in

the scarab C. aphodioides (Illiger) (Fig. 49) and in that of the Passalidae

(Fig. 50). The families included in this group are placed together on the

basis of sharing an overall common pattern. Although an attempt is made

to suggest a common pattern (Fig. 55) in which there is some degree of

affinity of this group to other families of Coleoptera, much of what is pre-

sented is the result of parallel specialization trends occurring in other fam-

ilies, notably the Scarabaeidae.

The Staphylinoidea possess in common with the Scarabaeidae and His-

teridae traces of an apical venation with the retention of a well developed

M, in such forms as Silp/ui (Fig. 56).

The anal pattern, though reduced, consists of an alignment of the proximal

segment of A,a and cu-pcu crossvein ("anal arculus'' of Forbes, 1922). In

addition, there is the complete loss of Pcu as paralleled in the more highly

specialized Scarabaeidae. Therefore, the anal vein which undergoes forking

in both Silplia (Fig. 56) and Nicrophoriis (Fig. 57) consists of a part of the

Figs. 101-110. 101 . Heliihiis litliophiliis (Germar) ( Dryopidae). 102. Ptilodactyla scnicollis

(.Say) (Ptilodactylidae). 103. Chclonarium Iccontci Thomson (Chelonaiiidae). 104. Psephenus

henicki DeKay (Psephenidae). 105, Bynhiis lyclophonis Kirhy (Byirhidae). 106. Polyphaga

comparative pattern. Series 2. 107, Cerambycidae comparative pattern. Series 1. 108, Cer-

amhycidae comparative pattern. Series 2. 109, PiUiipuchytii qiKulrintdculaui (L.) (Cerambyc-

idae). After Good. 1929. 110, Pcivhxtn liiiirnta Kirby (Cerambycidae). After Good, 1929.
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branching of A,. In comparison to both the Scarabaeidae and the overall

specialization trends in the Coleoptera, the anterior branch of this vein

consists of a fused portion of A,;, and A,,,,- The remaining part consists of

the free proximal segment of A,,, and the posterior branch A,,,,. In addition

to the loss of A,[,,, as paralleled in the Elateroidea (Fig. 92), there is a loss of

the free portion of A., thus forming the vein A„. + A-, which in Silpha con-

sists of a thickened singular appearing vein.

In Silpha the remaining anal vein is A;j. In the genus Nicrophorus there

is a remnant of A,;,.

Dermestoidea (Figs. 59-64).—This group as represented by the Dermes-

tidae possess the largest number of free anal veins of any family of Coleop-

tera. Although coalescence in Meiicitonm (Fig. 62) has not taken place api-

cally, specializations have involved the fusion of A,a+A,i„ with Pcu as

paralleled in the Cerambycidae (Fig. 109). This condition is accompanied

by the loss of the free distal portion of A,;,. As paralleled in the Bostrichidae,

Sphindidae, and Cerambycidae, the Dermestidae retain a remnant of the

apical branch of M,.

The Dermestidae pattern as indicated by Dermestes hirdariiis L. (Fig. 64)

represents a separate line of specialization in which there is the complete

fusion of A, a and A,,,,- In addition there is the coalescence of A,,,;, with

A,,. + Ao forming the W cell.

Figs. 111-120. Ill, Eragates spiiidates LeConte (Cerambycidae). After Good, 1929. 112.

Rlia,uiiim linedtiiin Olivier (Cerambycidae). After Good, 1929. 113, Atiinia dorsalis LeConte

(Cerambycidae). After Good, 1929. 1 14, Parapachyta spurca (LeConte) (Cerambycidae). After

Good, 1929. 115. Mii^'odiis tetropiodes Fairmaire (Cerambycidae). After Crowson, 1955. 116,

Sphindidae, Colydiidae, Cucujidae and Curculionidae comparative pattern. Series 1. 117,

Sphindidae, Colydiidae, Cucujidae and Curculionidae comparative pattern. Series 2. 118,

Sphindus ^randis Hampe (Sphindidae). After Crowson, 1955. 119, Coxelus guttidatus LeConte

(Colydiidae). 120, Citcujiis clavipes F. (Cucujidae).

Figs. 121-130. 121, Antherophiii^iis uchniceiis Melsheimer (Cryptophagidae). 122, Beliis

sp. (Curculionidae). After Crowson, 1955. 123, Rhynchitcs hicolor F. (Curculionidae). 124,

Helota vigorsi M'Leay (Helotidae). 125, Byturidae, Biphyllidae, Chrysomelidae, Bostrichtdae

and Tenebrionoidea comparative pattern. 126, Byturidae-Biphyllidae comparative pattern.

Series 1. 127, Byturidae-Biphyllidae comparative pattern. Series 2. 128, Byturidae-Biphyllidae

comparative pattern. Series 3. 129, Bytmiis unicolor Say (Byturidae). 130, Diplococliis fov-

eolatus (Reitter) (Biphyllidae).

Figs. 131-140. 131, Eiic'nones miiii^inaHs (Melsheimer) (Colydiidae). 132, Diplocoelns

hnmneiis LeConte (Colydiidae). 133, Oxyaeinus culiforniciis Crotch (Colydiidae). 134, Coc-

cinellidae comparative pattern. 135, Cycloneda siini;iiineii (L.) (Coccinellidae). 136, Aphorista

vittata (F.) (Endomychidae). 137, Chrysomelidae comparative pattern. 138, Eiiryope sp.

(Chrysomelidae). After Crowson, 1964. 139, Lema trilinenta (Olivier) (Chrysomelidae). 140,

Bostrichidae comparative pattern.
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Both patterns represented by the two genera possess elements represen-

tative of a generalized pattern. This involves primarily the occurrence of a

number of anal veins none of which are fused apically.

As compared to the Elateroidea, this group is more highly specialized in

the reduction of both MP and the 2 + 3 cell.

Buprestoidea (Figs. 65-72).—The Buprestidae (Fig. 68) represent the gen-

eralized pattern for this group. This pattern shares in common with the

Dermestoidea the possession of a free A,,,,,. In addition, there is also a fusion

of A, a and A,,,, with subsequent fusion proximally of these veins resulting

in the loss of the free portion of the proximal segment A,;,. In comparison

to the Elateroidea (Figs. 75, 87, 95), the buprestid pattern shares with the

Dermestoidea the proximal atrophy of MP. In this group, due to the type

of specialized anal pattern, there develops a characteristic three forked ve-

national configuration, the composition of which includes the Pcu, the com-
pletely fused A, a + A,,,, and A,,,,. This configuration originates as a result

of the loss of any recognizable free portion of A, a and with the incorporation

of the free portion of A,,„ as a part of this pattern. Following the line of

specialization in the Buprestidae, there is a retention of the three forked

venational configuration accompanied by a fusion of A,|,,, with that of A,c

+ A^. This results in the formation of the characteristic W cell (Fig. 69).

Both the Dascillidae (Fig. 71) and the Rhipiceridae (Fig. 72) possess a pat-

tern which closely parallels this line of specialization.

Elateroidea-Cantharoidea (Figs. 73-97).—The Cebrionidae and Elateri-

dae represent a pattern which possesses a generalized 2 + 3 cell and a well

developed MP. In the preanal area, the possession of a generalized 2 + 3 cell

is based upon the interpretation that the r, crossvein is considerably prox-

imal to the r-m and Mo serial appearing crossvein. In comparison, the spe-

cialized condition is the loss of r, and retention of r. thus reducing the size

of the 2 + 3 cell.

Although the anal pattern of any one of the generalized families of the

Elateroidea appears to have undergone certain specialization, the study of

the pattern of variation in the Lampyridae (Figs. 89-90), indicates that a

comparative pattern of the Elateroidea (Fig. 74) is as generalized as any of

the Buprestidae or Dermestidae.

Forbes (1922) illustrated an individual variation in a species in Cebrioni-

Figs. 141-150. 141, Diiuipate wrii^hti Horn (Bostrichidae). After Forbes, 1922. 142, Te-

nehrionoidea comparative pattern. 14.^, Tenehrio inolitor L. (Tenebrionidae). 144, Captiochroa

fiilii^'iiio.ui (Melsheimer) ( Alleculidae). 145, Synchroa punctata Newman (Melandryidae). 146,

Arthromacra aenea (Say) (Lagriidae). 147, Cypherotylus hoisJiivali Chevroiat (Erotylidae).

148, Temnochila virescens (F.) (Ostomidae). 149, Lanjiuria mozarJi Latreille (Languriidae).

150, Acroptero.xys gracilis Newman (Languriidae).
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dae, in which A, consisted of three branches (Fig. 79). He further estab-

lished this as part of the hypothetical anal pattern of Coleoptera. In addition,

based on tracheation, he considered that Coleoptera in general lost the an-

terior branch designated here as A,a + A,,„ except in the higher Chrysome-

loidea. In this case he considered Pcu lost and A,a + A,h, retained.

A more detailed study of Scaptolenus lecontei (Salle) revealed an addi-

tional specialization involving the forking of A,,,^ (Fig. 82) as well as the

unstable condition consisting of a loss of either the anterior or posterior

branches of A,;, + A,,„ or A,,,, (Figs. 80-81, 83-84). Such studies indicate the

pattern selected by Forbes would not be the generalized venational pattern

of this family. The Cebrionidae therefore closely parallel the Lampyridae

and Elateridae.

Specialization within the Elateroidea include the following:

1. A fusion of A,,,, with A,,,, as paralleled by the Lampyridae (Figs. 88-

90).

2. A loss of any recognizable segment of Rs proximal to the r, crossvein

as represented by the Phengodidae (Fig. 93).

3. As discussed previously, the possibility of the serial arrangement of a

part of Pcu and a cu-pcu crossvein as represented by the Lampyridae (Fig.

87).

4. Both Perothopidae (Fig. 96) and Eucnemidae (Fig. 97) share a common
venational pattern distinguished by the fusion A,;, -I- A,,„ with Pcu resulting

in a loss of the free distal branch of A,;,.

5. The Lycidae-Cantharidae (Figs. 94-95) line of specialization involves

the loss of A,,,, as paralleled by the Elateridae (Fig. 92).

6. In the Cantharidae (Fig. 95), there is the loss of the branch Aj.

Dryopoidea-Byrrhidae (Figs. 98-105).—In comparing the Elmidae pat-

tern (Fig. 98) to that of Elateridae (Fig. 91), it is noted that the two groups

have much in common in relation to the anal venation. The 2 + 3 cell is more

generalized in the Elateridae and approaches more the pattern of the spe-

cialized members in the Dryopoidea (i.e. Psephenidae). The families includ-

ed in this group share the retention of six apparent veins occurring in the

anal area (Pcu, A,;, + A|,„, A,,,,, A,„:, + A„ . + Ao, and A^;,.) Although the El-

midae possess a generalized anal pattern, in the same respect the 2 + 3 cell

is more specialized than that of Ptilodactylidae, Psephenidae and Chelona-

Figs. 151-160. 151. Melittonuud seiicciiin Harris (I,ymexyidae). 152, Lecontia discicoUis

(LeConte) (Salpingidae). 153, Cepluiloon leptiirides Newman (Cephaloidae). 154, Cepludoon

U'pturides Newman (Cephaloidae). Proximal relationship of Pcu to A,.,. 155, Monoinina auherti

Oberthur (Monommatidae). 156, Mycetoplui^u.s ccdiforniciis Horn (Mycetophagidae). 157. Sis-

encs championi Horn (Oedemeridae). 158, Nacerda melanuni (L.) (Oedemeridae). 159, Pedilus

lolUuis (Say) (Pedilidae). 160, Neopyrochroa feinonili.y LeConte (Pyrochroidae).
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riidae. From the generalized Dryopoidea pattern the following specializa-

tions occur:

1. In the Dryopidae the loss of the r crossvein opens the cell 2 + 3 proxi-

mally. In the anal venation, there is a loss of the free portion of A, a- In

addition there is the loss of the free proximal portion of A,,„ (Fig. 100). This

results in the characteristic three pronged configuration paralleled in the

Buprestidae (Fig. 69).

2. In the Ptilodactylidae (Fig. 102, specialization has occurred with the

loss of the free portion of A.j resulting in a change in the configuration of

the W cell. In addition, there is the loss of a portion of Pcu. It is noted that

this family does share with the Elmidae a retention of the free portion of

A, a and A,,„.

3. The remaining families, although possessing a generalized 2 + 3 cell,

have the most highly specialized anal venation of the group. These include

the Chelonariidae (Fig. 103) and the Psephenidae (Fig. 104), both of which

share the loss of the W cell. There is the loss of the segment of A,,, as

paralleled in both the Cerambycidae (Figs. 113-114) and the Cucujidae-

Curculionidae (Figs. 120, 122). This consists of a fusion of A,,,, and A^. + Aj

resulting in the complete loss of the W cell. Furthermore there is a tendency

toward the fusion of A,,„ to A,j, + A,,„ accompanied by a loss of the free

segment of A,,„.

4. As in the Ptilodactylidae, the Psephenidae have lost the free portion

of A,.

5. The Byrrhidae parallel much of the pattern exhibited by both the Che-

lonariidae and the Psephenidae.

It is apparent that, even though this group shares a common pattern, the

relationship in regard to comparing the generalized and specialized features

of each of the families indicates a somewhat heterogeneous group.

Cerambycidae-Sphindidae (Figs. 106-1 18).—As a result of the possession

of separate A,a and A,,„ distal branches, the Cerambycidae generalized ve-

national pattern consists of seven apparent veins in the anal region. In com-

parison to the apparent eight-vein generalized pattern of the Dermestidae,

which also possess a separate A,;, and A,,,, branches, the reduction to seven

veins in Cerambycidae is due to the fusion of A,h:, + A^. + A^.

Figs. 161-170. 161, Antluciis hii^nltiiliis LeConte ( Anthicidae). 162, Pyrochroidae, Rhipi-

phoiidae and Meloidae composite pattern. 163, Geoscopus nuiriruis Gerstaecker (Rhipiphori-

dae). After Selander, 1957. 164, Toposcopiis wrii^lui LeConte ( Rhipiphoridae). After Selander,

1957. 165, Nephrites sp. (Rhipiphoridae). After Selander, 1957. 166, Pelecotonui fiavipes

Meisheimer (Rhipiphoridae). After Selander, 1957. 167, PtUophorus dufonri (Latreille) (Rhip-

iphoridae). 168, Pediloytlii sp. (Meloidae). After Selander, 1954. 169, Epicmitu inari;incita (F.)

(Meloidae). 170, Glipodes sericans (Meisheimer) (Mordellidae).
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The Sphindidae (Fig. 118) parallel much of the venational pattern of the

specialized members of the Cerambycidae (Figs. 112-113). This includes

the following:

1. A sharing of six apparent veins in the anal area due to a complete

fusion of A,;, to A,h,.

2. The loss of the free distal segment of A,;, resulting in the fusion of

A,a + A,,„ to Pcu.

3. The possession of the W cell as a result of the fusion of A,,,:, to A,, +A._,.

4. The retention of a well developed spurious M, vein.

Colydiidae (Fig. 119).—Although there may be only traces of M,, this

family is included here largely on the basis of sharing a common anal pattern

with the Sphindidae. However, even though the Colydiidae possess the six

apparent anal patterns as well as the loss of the free portion of A,;, due to

the fusion of A,a+A,h, with Pcu, there is in contrast to the Sphindidae line

of development, the possession of a more generalized W cell.

Byturidae-Biphyllidae (Figs. 125-130).—Studies conducted by King

(1951) involving members of the family Colydiidae, led to a construction of

a number of hypothetical wing patterns, indicating relationships shared be-

tween the generalized and specialized patterns within this particular family.

Using such a parallel study, it became evident that such specialized patterns,

as exhibited by the Byturidae, Biphyllidae and possibly even the Coccinel-

lidae and Endomychidae could be traced to sharing in common the pattern

associated with the Sphindidae-Colydiidae series.

As paralleled by venational patterns of the more specialized members of

the family Colydiidae (Figs. 131-132), the Byturidae-Biphyllidae share with

the Cerambycidae, Sphindidae, and the generalized venation of the Coly-

diidae the loss of the free distal portion of A,a (Figs. 126-127). Following

the pattern of specialization involving the loss of A,,,:, (Fig. 125), a reduction

from six apparent veins in the anal region to five is the result of the atrophy

of the free apical branch of Pcu distal to where Pcu fuses with A,;, + A,,,,

(Figs. 126-127). Such a condition can be seen in the Cryptophagidae (Fig.

121) and Curculionidae (Fig. 123).

In addition, there is a fusion of a segment of A,,,,., to Aii,,., + An.+ A^ for a

short distance proximally. A,,„ and A,h., anal veins. There is the loss of the

distal emerging free segment of A,,,,. Additional specializations which are

Figs. 171-180. 171, C;iip(i hiUiris (Say) (Mordellidae). 172, Othniiis iiinhiosus LeConte

(Othniidae). 173, Cymatodeni h'uolor Say (Cleridae). 174. Chahessa pilosa Forster (Cleridae).

175. Tnchodes nuKilli Kirby (Cleridae). 176, Necrohinus clefiinctoriim Waltl (Cleridae). After

Crowson, 1955. 1977, Melyris ahdomiimlis F. (Melyridac). After Kempers, 1923. 178. C\>llops

qiiddnmaciilatus (F.) (Melyridae). 179, Spenuopluif^us liojfman.sc}:}^! Gyllenhal (Briichidae).

180, VrilU'ttd devorata Van Dyke (Anobiidae).
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a part of the Byturidae-Biphyllidae pattern are the fusion of Aj to the degree

whereby it becomes a part of the fused A,,. + A^ vein and a reduction in A4a

(Fig. 131).

The Coccinellidae-Endomychidae line (Figs. 134-136) possesses a highly

reduced anal venation which is difficult to trace. The following discussion

is included as an example of the possibility of interpreting a highly reduced

venational pattern as a result of observing parallel venational trends in avail-

able family serial studies (i.e. the Colydiidae-Byturidae-Biphyllidae series).

The Coccinellidae retain a well developed M, and possible traces of R,

and R3. On this basis alone one would assume that such a pattern is a

remnant of a more generalized venation, rather than traceable to any highly

specialized present-day form as would be the case in a study of the anal

venation. Recognizing this possibility, it is still possible to trace the reduced

anal venation by comparison to forms which appear to possess parallel

patterns. Therefore, in comparison to the specialized colydiid pattern (Fig.

133), the coccinellid anal pattern (Fig. 135) consists of a proximal segment

of the fused veins of Pcu, A ,3 and A,,„ and a distal apical free portion of

A,a + A,,„. There is the loss of the free portion of the vein A,h^. The re-

maining distal spur is therefore A|,,, + A,(. + A.j. Proximally a spur of the sec-

ondary branch A,,, is retained. In addition, there is the complete loss of A4a.

Chrysomelidae-Bostrichidae (Figs. 137-143).—There is a trend of spe-

cialization exhibited by a large share of the families in the remaining dis-

cussion in which there is a reduction of six apparent veins in the anal region

(Pcu, A,a + A,,„, A,b,, A,b3 + An+Ao, A3 and A4a) to five. This reduction in

the number of anal veins is based upon the retention of a free A^. and the

loss of Pcu as paralleled for example in such families as the Rhipiceridae

(Fig. 72) and Cucujidae (Fig. 120).

Therefore the selected generalized anal pattern of the Bostrichidae and

Chrysomelidae consists of five apparent veins accompanied by the presence

of a well defined W cell.

In comparing the two patterns of venation, it is noted that the Bostrichidae

have retained a well developed M,. In the anal pattern of Bostrichidae (Fig.

141) there is the loss of the free proximal segment of A,,„.

Cucujidae-Curculionidae (Figs. 120-124).—The generalized pattern of

these families consists of the retention of six apparent veins in the anal area

Figs. 181-190. 181, Trichodesnui i^'ihhosa (Say) (Anobiidae). 182, Nicohiiiiu castaneiim

(Olivier) (Anobiidae). 183, Ptinus hrunneiis Duftschmid (Ptinidae). 184, Bostrichiis hicornis

(Weber) (Bostrichidae). 185, Lyctus phinicoUis LeConte (Lyctidae). 186, Paitopus horni

LeConte (Throscidae). After Forbes, 1922. 187. /,/,v,vo;n//.s /j/co/or Chevrolat (Throscidae). 188,

Tessennerus hclti Sharp (Platypodidae). 189, Arrhenodes minutes (Drury) (Brentidae). 190,

Phloeohonis niilis Erickson (Scolytidae).



VOLUME 82, NUMBER 4 641

186

182 187

h-^L ^"'A,b^

183 188

189

185 190



642 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

accompanied by the loss of any trace of the characteristic wedge cell pat-

tern. The developmental stages leading to the disappearance of the wedge

cell pattern is closely paralleled by the specialization trends in the Ceram-

bycidae (Figs. 112-114). Such a pattern, leading to the loss of the W cell,

is the result of a separate line of specialization involving the fusion rather

than the loss of the vein A,„, to A,,. + A-,, with the subsequent loss of the

free branch designated as A,,..

Tenebrionidae. Meloidea, Lymexylonoidea, Erotylidae, Trogositidae,

Languriidae, Mycetophagidae (Figs. 143-172).—Aside from the Adephaga,

the generalized families of this series represent one of the largest homoge-

neous groups. In comparison to the Chrysomelidae-Bostrichidae, the veins

of the anal region consist of five apparent branches, the free proximal

segment of A,h, , the possession of a well developed W cell and the loss of

Pcu. Also a well developed 2 + 3 cell and MP are retained. Specialization

over the Chrysomelidae is primarily in the loss of any recognizable trace of

M,. The reduction of venation can be traced progressively from family to

family within this group and supported with additional evidence of a parallel

nature by species selected from certain families. This supportive evidence

is used as a parallel comparative guide for interpretation of families which

possess highly reduced venation.

Although it is difficult to select any one pattern as basic to the group, the

Tenebrionidae (Fig. 143) possess as complete a venational pattern as is

represented by any one family. Family specializations are gradual and as a

result of the highly specialized venation appear individually to have no con-

nection to any other group.

The trend of specialization is as follows:

1. Much of the Tenebrionidae pattern is shared by the Alleculidae (Fig.

144), Melandryidae (Fig. 145), Erotylidae (Fig. 147), Trogositidae (Fig. 148),

and Languriidae (Fig. 150). The Tenebrionidae and Alleculidae have prac-

tically identical patterns except for a slight difference in the configuration

of the 2 + 3 cell and a reduction in the length of MP. In the Erotylidae,

Languriidae, and Melandryidae, there is the appearance of a more gener-

alized 2 + 3 cell. Specialization in the Erotylidae is exhibited m the form of

a serial fusion of the cu-pcu crossvein with Pcu. Furthermore, the Erotyl-

idae share a reduction of MP with the Alleculidae and Trogositidae. The

Figs. 191-200. 19L Eiiryinycterfasciatiis (Olivier) (Anthribidae). 192, Anthonoinus i^iiiiuii.s

Boheman (Curciilionidae). 193, Nosoclendion iinicolor Say (Nosodendridae). 194, Nosoilen-

dron Iinicolor Say (Nosodendridae). 195, Peltastica tiiheniiUita Mannerheim (Derodontidae).

196, Epicauta mar^inatd (F.) (Meioidae). 197, Cepluiloon IcptiiriJes Newman (Cephaloidae).

198, Atractocenis sp. (Telegeusidae). 199, Tclei^'eiixis dehilis Horn (Telegeusidae). 200, Eox-

enos Idhoiilhenci Peyerimhoff (Styiopidae). After Bohart, 1941.
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Trogositidae have lost any connection of Pcu with CuA and possess a highly

reduced 2 + 3 cell. In the same respect, the generalized condition, involving

the retention of traces of apical venation, appears in the Trogositidae.

2. The Lymexylidae (Fig. 151) and Salpingidae (Fig. 152) share both a

reduction of the 2 + 3 cell and a tendency toward the atrophy of the free

branch of A..

3. The Cephaloidae (Fig. 153) possess a venation which in respect to the

retention of the proximal portion of A,;,, is more generalized than any mem-
ber of this group. A significant configuration of this pattern (Fig. 154) is the

retention of a proximal postcubital spur accompanied by the attachment of

Pcu to CuA via a cu-pcu crossvein. Such a condition is evidence that in

Coleoptera Pcu has as its attachment to CuA the alignment of a cu-pcu

crossvein to that of the proximal portion of Pcu. Specializations involve the

loss of any proximal connection of Pcu and a reduction in both MP and the

free segment of the branch A^.

4. From the Lagriidae (Fig. 146) to the more specialized families, there

is a distal narrowing of the W cell. This is due to the further fusion of A,,,.,

with A,,.+ A^.

5. In addition to the W cell becoming narrow distally, the Monommatidae
(Fig. 155), Mycetophagidae (Fig. 156), Oedemeridae (Figs. 157-158), Pedi-

lidae (Fig. 159) and Pyrochroidae (Fig. 160) also share a proximal narrowing

of the W cell. This is due primarily to a retention of the branch A^. accom-

panied by the gradual atrophy of the free branch of A^.

6. There is in the Pyrochroidae (Fig. 160) the loss of the r crossvein as

paralleled in certain members of the Oedemeridae (Fig. 158).

7. There appears in the Oedemeridae, Pyrochroidae, Mycetophagidae

and Monommatidae an interruption in the free branch of A,|,, + A,,„.

8. The Anthicidae (Fig. 161) closely parallels the pattern of the Pyro-

chroidae. Specialization involves the loss of a free portion of A|,,, + A,,,.^, the

loss of the Pcu spur and the atrophy of A.,.

9. A composite pattern (Fig. 162) including components from the Pyro-

chroidae (Fig. 160), Rhipiphoridae (Fig. 163) and Meloidae (Figs. 168-169)

serve as a basis for the discussion of the remaining highly specialized mem-
bers. These are as follows:

a. In the Rhipiphoridae the specialized members of this family indicate

Figs. 201-210. 201, Eiuinctus icnnhidlis l.eConte ( Fucinetidae). 202, Scirtes tibialis Gue-

rin (Helodidae). 203, Eloniis nehulosus (FeConte) ( Fiiglenidae). 204, Rhizophai^iis cylirulricus

LeConte (Rhizi)phagidae). 205, Fityopluiiius riijipenni\ Horn (Nitidiiiidae). 206, Sphaerites

filahralus (F.) (.Sphaeritidae). 207, Lcpicerus horni Sharp (I.epiceridae). 208, Synteliu hister-

oides Lewis (Synteliidae). 209, ScapliiJiiim quculri^iittatiiin Say (Scaphidiidae). 210, Aaalhi-

diiiiu onisioidi's Beauvois (Lciodidae).
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there is a loss of the free portion of A,„, + A,i,, accompanied by a loss

of A|,„ and the free portion of A,,,,.

b. Although the Meloidae share much in common with the Pyrochroidae,

certain members of this family retain a free segment of A^,. Specializa-

tion has resulted in the loss of the free portion A,„, + A,,,,, the loss of

the r crossvein and the loss of a segment of A,, + A.,. The latter re-

sults in the appearance of the W cell being open distally.

c. The Mordellidae (Figs. 170-171) possess a highly specialized anal pat-

tern, paralleling much of the venation noted in the more specialized

members of the Rhipiphoridae (Fig. 166). It is noted, however, that

even though the anal pattern is highly reduced, the preanal 2 + 3 cell

is as generalized as any of the Tenebrionidae.

d. The highly reduced venation of the Othniidae (Fig. 172) is traceable

only as a result of a study of the parallel line of development in the

Rhipiphoridae (Fig. 167).

Supplementary Families

The remaining families under consideration are included here because it

is believed that either further detailed investigation is necessary to resolve

the nature of the generalized pattern or a more detailed serial study may
reveal a parallel path of specialization leading to families which possess

comparably reduced venational patterns.

Cleridae (Figs. 173-176).—As a result of an investigation conducted with-

in this family, as well as the evidence presented by Forbes (1922), the gen-

eralized pattern selected for the family Cleridae consists of an apparent five-

branched pattern in the anal area as well as the characteristic W cell. Such

a pattern would suggest that the Cleridae be included in the Tenebrionoidea

group (i.e. Trogositidae, Erotylidae, etc.).

Crowson (1955) states that the basic type of wing venation does not seem
to differ greatly from Dermestoidea or Cucujoidea. He illustrates as repre-

sentative of this pattern Necrohinus defunctorum Waltl (Fig. 176). This

pattern possesses an apparent six branches in the anal region in addition to

the W cell. Such a pattern would suggest a close affinity to Colydiidae.

Melyridae (Figs. 177-178).—The Melyridae appear to possess a venation

which is difficult to compare to any other group but as suggested by Forbes

Figs. 211-220. 211, Nemadus parasittis LeConte (Leptodiridae). 212, Bntthlnits nitidiiy

LeConte (Brathinidae). 213. Farontis sp. (Pselaphidae). 214, Phalacnis penicillatus Say (Phal-

acridae). 215, Georyssus californicus LeConte (Georyssidae). After Forbes, 1926. 216, Clam-

hiis miniiliis Sturm (Clamhidae). After Crowson, 1955. 217, Heterocerus ventidlis Melshcimer

(Heteroceridae). 218, Acratrichis sp. (Ptiliidae). 219, Mehinophtluilnui di.stini^iiettda Comolli

(Lathridiidae). 220, Cis (it.\cipe.s Mellie (Cisidae).
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(1922) may share a pattern common to the Coccinellidae. Kempers (1923)

illustrated a melyrid pattern (Fig. 177), which would suggest that such a

venation closely parallels the pattern established for the Tenebrionoidea.

Bruchidae-Anobiidae (Figs. 179-182).—Both retain the M, spurious vein

and share in common a pattern similar to that of the Sphindidae as well as

the Chrysomelidae and Bostrichidae.

Ptinidae (Fig. 183).—Forbes ( 1922) discusses this family as closely resem-

bling the Bostrichidae (Fig. 184). A study of the Anobiidae (Figs. 180-182)

reveals a possible line of specialization (i.e. loss of A,,,,) along which the

present-day Ptinidae pattern may have developed.

Lyctidae (Fig. 185).—The venational pattern for this family possesses a

highly reduced anal pattern but a well developed M,. Both the well devel-

oped M, as well as the configuration of the radial cell suggests a close affinity

to the Bostrichidae (Fig. 184).

Throscidae (Figs. 186-187).—A study of this group led to a venational

pattern similar to that proposed by Forbes (1922). However, such a reduced

pattern did not suggest any close relationship to any other group. Kempers

(1923) has illustrated a wing (Fig. 187) as a member of the family Throscidae.

This would suggest a pattern closely paralleling the Elateroidea.

Helotidae (Fig. 124).—The configuration of the radial cell, specialization

involving the loss of the distal branch of Pcu, and the absence of both the

free segment of A,(. and the wedge cell all indicate a specialized pattern

closely allied to the Cucujidae-Curculionidae venation.

Platypodidae-Brentidae-Scolytidae-Anthribidae ( Figs. 1 88- 1 92) .—The
configuration of the radial cell, M, and M:5+4 + CuA indicate the close rela-

tionship of these families to that of the Cucujidae-Curculionidae.

Nosodendridae-Derodontidae (Figs. 193-195).—The retention of Pcu,

M,, as well as the configuration of the radial cell and anal veins, all suggest

a relationship to the Dermestidae. At present, research is being carried out

to further clarify the relationship of these and other families to that of the

Dermestidae.

Telegeusidae (Fig. 199).—Although Telegeusis debilis Horn is highly re-

duced, it is the genus Atractocerus which possesses a venation that is dis-

tinctive as well as problematic in determining the exact relationship of this

family to any other family in Coleoptera. King ( 1955) on the basis of multiple

characteristics, including wing venation, erected a separate suborder, the

Aplicalae, for the inclusion of this genus. On the basis of a series of hypo-

thetical stages proposed by Selander (1959), Arnett (1968) accepts Atrac-

tocerus as a part of Telegeusidae, stating that such a proposal disproves the

concepts presented by King.

Based upon the relationship of Coleoptera to Megaloptera, the use of the

fossil protoperlarian comparative pattern and the proposed trends of spe-
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Figs. 221-225. 221, Sphaerins politiis Matthews (Sphaeriidae). 22, Hydioscapha sp. (Hy-

droscaphidae). 223, Micromalthiis dehilis LeConte (Micromalthidae). After Forbes, 1926. 224,

Limnehiiis piceiis Horn (Limnebiidae). 225, Sericodenis lateralis (Gyllenhal) (Orthoperidae).

cialization, the following is a discussion on the venational pattern o'i Atrac-

toceriis (Fig. 198):

1. C, Sc, and R are present.

2. Due to the consistent venational feature present in even the highly

specialized patterns of Coleoptera, the prominent longitudinal vein posterior

to the radius is designated CuA.
3. The transverse appearing vein connecting radius to CuA consists of a

serial connection of Rs, r-m crossvein, M;, and M.j,,. This is, as recognized

by Selander, a specialization common to such families as the Meloidae (Fig.

196).

4. The anal venation possesses a more generalized pattern in contrast to

the preanal area. The anal pattern proposed is as follows:

a. A|a fuses proximally with Pcu. In comparison to the parallel proximal
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pattern illustrated by the Cephaloidae (Fig. 197), there is an atrophy

of cu-pcii crossvein accompanied by a further atrophy of the remaining

free proximal segment of Pcu.

b. A,;, emerges distally as a free branch.

c. The secondary branch A,,, fuses a short distance with A,;, , after which

it emerges distally as a free branch.

d. A,,, branch coalesces with A., which emerges as the fused vein A„-i-A.

running to the margin of the wing. With the fusion of A,,, to A., there

is the loss of the free segment of A^ as paralleled in such families as

the Lymexylidae (Fig. 151) and Salpingidae (Fig. 152). A remnant of

this fusion is seen as a thickening between A,, -l-A. and Aj. Following

this fusion. A, emerges as a free vein running to the margin of the

wing. The remaining branch is that of A^.^.

e. The proximal relationship involved A,;,, A,,, and A,(. is as generalized

as any of the coleopterous patterns studied to date. Such an arrange-

ment parallels in many features the anal pattern occurring in the Meg-

aloptera.

In summary, Atractocerus has retained a remnant of what was once a

generalized venational pattern. This is seen primarily in the proximal rela-

tionship of A, J,, A, I, and A,t..

Conclusion

Specializations within the Coleoptera involve an overall trend toward a

reduction in venation. In addition there is a reduction in the crossvein pat-

tern replaced in many situations by a fusion of the longitudinal veins. Ad-

ditional studies will probably reveal the latter to be more pronounced than

indicated in this investigation.

The Cupedidae-Adephaga preserve a generalized preanal pattern com-

parable to the parallel cellular pattern of the Sialidae. Although introduced

for discussion purposes, the preanal cellular pattern is an established part

of the generalized coleopterous venation. In turn, this pattern is additional

evidence of the affinity Coleoptera has for a neuropteroid type of venation

(i.e. a pattern paralleled in such families as the Sialidae as well as the sub-

order Raphidiodea).

The Scarabaeidae and Hydrophilidae serve as guides to the configuration

of the apical venation.

In general many of the family relationships involve a comparison of the

anal pattern. Family relationships are in accordance with how they are pre-

sented in the discussion. Furthermore, it is emphasized that although the

trends of specialization are indicative of the order as a whole, many are the

result of the development of parallel patterns (i.e. anal venation of Adephaga

and Tenebrionidae).

From a composite study of both the Adephaga and Polyphaga, the anal
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venation consists of what is regarded for purposes of discussion as nine

apparent anal branches. These are respectively: Pcu. A,;,, A,,„, A,,,.,, A,h:,,

An+Aj, A:j, A4;, and Aj,,. Using the nine apparent anal branches as a basis,

the following is a summary of the trends of specialization as represented by

selected family patterns:

1. In the Cupedidae-Adephaga, there is a reduction from nine apparent

to seven apparent veins in the anal area. This is due to a fusion of A,a + A,h,

and A,„, to Au+Aa. The latter fusion resulting in the formation of a wedge
cell (W).

2. In the Scarabaeidae and Hydrophilidae, there is a retention of A^,,,

while in the remaining Polyphaga, there appears to be an atrophy of this

vein. This reduces the number in the generalized polyphagan pattern to an

apparent eight veins.

3. The Staphylinoidea line of development, in comparison to the spe-

cialized members of the Scarabaeidae, possesses a highly reduced venation,

making it difficult to determine the affinities of this group to any of the other

present-day coleopterous series.

4. The Dermestidae-Buprestidae retain a free A,,,., secondary branch. The
Dermestidae retain the generalized polyphagan pattern of eight apparent

veins in the anal region, while due to a fusion of A,;, to A,,„ , the Buprestidae

have undergone a reduction to an apparent seven veins in the anal area.

5. In the Cerambycidae generalized pattern there is a retention distally of

an independent A,;, and A,,„. A reduction to seven veins in contrast to the

generalized Buprestidae is due to a fusion of An,:, to A,, . + Ao resulting in the

characteristic W cell as paralleled in the Cupedidae-Adephaga.

6. The Elateroidea-Cantharoidea-Dryopoidea exhibit a reduction from

eight to six apparent veins in the anal area. This is due to a fusion of

A,;, + A,„, as paralleled in the Buprestidae and a fusion of A,,,, to Ak+Ao
forming the W cell, as paralleled in the Cerambycidae.

7. The Chrysomelidae-Bostrichidae, Tenebrionoidea, as well as the fam-

ilies included in the Adephaga have reduced the number of apparent veins

in the anal area to five. This reduction incorporates the fusion of A, a to

Ai,),, and the loss of Pcu.

8. The Cucujidae-Curculionidae series consists of six apparent veins in

the anal area. As paralleled in the Elateroidea-Cantharoidea-Dryopoidea

line of development, there is a fusion of A,;, to A,,,,, as well as a fusion of

A,„, to Ak+Ao. Although the Cucujidae-Curculionidae possess six ap-

parent veins in the anal area, there is the complete absence of any wedge

cell. Thus the series consists of a separate line of specialization closely

paralleling the Cerambycidae. The loss of the wedge cell does not involve

an atrophy of A,,,, as traced in the Elateroidea-Cantharoidea-Dryopoidea

but consists of a complete fusion of A,,,;, to A^ +A2 resulting in the loss of

the free proximal segment of An-.
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The approach used in the study was based upon evidence gathered from

the following sources: 1) Comparative studies conducted within the orders

Coleoptera and Neuroptera; 2) Studies of individual variation in species of

both the Coleoptera and the suborder Megaloptera; 3) Serial studies of fam-

ilies available in the literature as well as those available in the E. W. King

collection; and 4) A review of selected sources of paleoentomological lit-

erature.

Certain families having highly reduced venation were included (i.e. Coc-

cinellidae) to emphasize the possibilities involving the use of serial studies

as parallel guides in determining the line of specialization along which such

highly reduced venational patterns developed.

Due to the fact that some families are represented by only a single species,

the venation illustrated is not necessarily representative of a generalized

venation.

It is concluded, however, that the approach followed and the conclusions

reached in this study will eventually lead to a better understanding of the

venational affinities which exist among the alate insect orders.

LIST OF FAMILIES

The following list of families of Coleoptera is arranged as they occur in the discussion.

Included is a list of families not discussed due to insufficient number of specimens for the

determination of the type of comparative pattern (Figs. 201-208), highly reduced venation

(Figs. 200, 209-225), or unavailability of a specimen.

1.
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73. Lyctidae

74. Throscidae

75. Helotidae

76. Platypodidae

83. Stylopidae

84. Eucinetidae

77. Brentidae

78. Scolytidae

79. Anthribidae

80. Nosodendridae

81. Derodontidae

82. Telegeusidae

Families with insufficient number of specimens.

85. Heiodidae

86. Euglenidae

87. Rhizophagidae

88. Nitidulidae

89. Sphaeritidae

90. Lepiceridae

91. Synteliidae

92. Leiodidae

93. Leptodiridae

94. Scaphidiidae

95. Brathinidae

109. Scydmaenidae

! 10. Limnichidae

111. Cerophytidae

112. Karumiidae

113. Brachypsectridae

Families with highly reduced venation.

96. Pselaphidae

97. Phalacridae

98. Georyssidae

99. Clambidae

100. Heteroceridae

101. Ptiliidae

102. Lathridiidae

Families unavailable for study.

114. Drilidae

115. Jacobsoniidae

116. Tretothoracidae

117. Trictenotomidae

118. Petriidae

103. Cisidae

104. Sphaeriidae

105. Hydroscaphidae

106. Micromalthidae

107. Limnebiidae

108. Orthoperidae

119. Catapochrotidae

120. Discolomidae

121. Phaenocephalidae

122. Nilionidae
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(PLECOPTERA: NEMOURIDAE)'
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Abstract.—The male and female nymphs of Lednia tumami (Ricker) are

described. Illustrations are given of male habitus; male terminal abdominal

segments, dorsal; female terminal abdominal segments, ventral; and right

foreleg. Ecological notes are included for this rare species.

The nymphal stage of Lednia tumana (Ricker), type-species of the mono-

typic nemourid genus Lednia Ricker, has previously been unknown. The

species is rare, having been collected only from two glacial streams in Gla-

cier National Park, Montana (Ricker, 1952; Gaufin et al.. 1972; Baumann,

1975; Baumann et al., 1977).

Two separate collecting trips into Glacier National Park and surrounding

areas during July and August, 1979. yielded mature nymphs, adults, and

reared adults. These expeditions were in conjunction with a larger study of

the nymphs of North American stonefly genera by the junior author and Bill

P. Stark. The following account, therefore, removes Lednia from the cur-

rent list of genera with unknown nymphs. Male and female nymphs were

reared in styrofoam containers as described by Szczytko and Stewart ( 1979).

Lednia tumana (Ricker)

Description of nymph.—Lengths: mature 6 4.5-5.5 mm; mature 9 5.5-

6.5 mm. Gills absent. Forefemur with 4-6 medium sized spines scattered

along leading margin, complete surface covered with sparse array of small

spines; foretibia covered with blanket of small, delicate spines (Fig. 4).

Pronotum slightly oblong, nearly naked but with few tiny spines along lateral

' Study supported by National Science Foundation Grant #DEB-78-l2565 and North Texas

State University Faculty Research Fund Grant #34759.
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Figs. 2-4. LeJnia tuinanci. 2, Terminal abdominal segments, male nymph, dorsal. 3, Ter-

minal abdominal segments, female nymph, ventral. 4. Right foreleg, nymph, dorsal.

margins. Mesonotuin and metanotum nearly naked of spines but with sparse

patches of very small spines along mesoanterior margins; mesothoracic wing

pads only slightly divergent from body axis; metathoracic wing pads diver-

gent from body axis and with notch along posterior inner margin. Abdominal
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terga with fringe of small spines along posterior margin, with few spines

scattered throughout posterior Vi of segments; 10th tergum with patches of

spines along posterior lateral margins which are most evident in males (Fig.

2). Females with small lobe on median margin of 7th tergum (Fig. 3). Cerci

with 25-27 segments, with whorls of small spines at distal margin of seg-

ments; intersegmental areas without visible spines (Fig. 1).

Diagnosis.—The nymphs are most similar to those of the genus Parane-

moura which also do not have a vesicle on the adult males. The shape of

the pronotum and the pattern of spines on the pronotum and forelegs is

essentially the same in these genera. The developing male genitalia are dis-

tinctively visible below the surface in mature nymphs. The epiproct is ap-

parent under the spinule pattern of the tenth tergum and the hypoproct is

obviously without a vesicle. The female nymph, however, does have a ves-

iclelike lobe protruding from the mesoventral margin of the seventh ster-

num. This structure is absent in Paranemoiira, although the margin of the

seventh sternum is slightly enlarged over the developing subgenital plate.

Material.

—

Montana: Flathead Co., Logan Creek, Logan Pass, Glacier

National Park, 20 and 22, Vn-1979, Stewart, Baumann, and Stark (42

nymphs); same locality, ll-Vin-1979, John Fraley (II d, 5 9,9 nymphs).

Ecological notes.—Mature nymphs were collected from Logan Creek just

below Logan Pass in Glacier National Park on July 20 and 22, 1979. They

occurred in moderate abundance only in a stretch of the creek approxi-

mately 50-200 m below its glacial origin (just downstream from the inter-

section of Logan Creek and Going-to-the-Sun Highway). The daytime mi-

crohabitat was on the undersides of 40-100 cm diameter rocks, or clinging

to larger pieces of wood or bark. The life-color of the nymphs was dark red-

brown above, and a lighter uniform pink below; the legs had a light grey-

green appearance. An intensive search of streamside areas yielded no

adults, but one male nymph was reared five days later in a styrofoam chest,

kept packed in ice.

John Fraley visited this site on August 11, 1979, and collected male and

female adults and nymphs. One female nymph emerged two days later from

a rearing cup. The absence of adults on July 22, at a daytime water tem-

perature of 9.5°C, and the subsequent proportions of life stages found on

August 1 1 would suggest that most emergence occurs during early August

at daytime water temperatures of 10-12°C.

Intensive collecting at several other creeks in Glacier National Park at

different elevations (including creeks in the Many Glacier area) failed to

turn up other populations of L. tumana.
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Abstract.—A lectotype for Tahaniis sulcifrons Macquart is designated

from four syntype females in the British Museum. Lectotypes are designated

for Tahanus tectus Osten Sacken and T. exiil Osten Sacken in the Museum
of Comparative Zoology. Tahanus sulcifrons is compared to related taxa,

including the late season "Carolina" form, T. ahdominalis Fabricius, T.

i^ladiator Stone, and T. nefarias Hine. Synonymy of T. tectus and T. e.xul

with sulcifrons is confirmed.

Tahanus sulcifrons was originally described by Macquart (1855) from a

series of females from Baltimore, Maryland and in the Bigot collection. He
did not designate a single specimen as the type, and there is now a series

of four females in the British Museum (Natural History) with identical la-

bels: ''Baltimore, ex coll. J. Bigot; ex coll. G.H. Verrall, B.M. 1914-500."

Also affixed to the pin bearing each specimen is a spherical yellow and white

"co-type" label with "Tab. sulcifrons Mcq" on the reverse.

In the original publication (Macquart, 1855), the species is spelled ////c/-

frons (p. 33) and also is so listed in the index (p. 155). Osten Sacken (1858),

in his first catalog to North American Diptera, used the original spelling,

but later (Osten Sacken, 1876) spelled it sulcifrons and stated that Mac-

quart's original spelling was "evidently a misprint." Osten Sacken (1878),

in his North American Diptera catalog, stated "Macquart has fulcifrons,

which, of course, is a misprint." Since Osten Sacken examined Macquart's

types of exotic Tabanidae in Bigot's collection in 1873, his emendation of

fulcifrons probably is based on examination of Macquart's original hand-

written label that reads: "sulcifrons i Macq. n. sp. Baltimore." This label

is now folded beneath the British Museum's printed label on a now headless

' Scientific Contribution Number 1023 from the New Hampshire Agricultural Experiment

Station.
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paralectotype in the British Museum (Natural History). Since Macquart's

original label has sulcifrons, this is the spelling apparently intended by Mac-

quart, and the one that has been in use for more than 100 years. Therefore,

sulcifrons is retained as the correct spelling. Bigot's entire collection of

exotic Tabanidae was given to the British Museum (Natural History) (Ack-

land and Taylor, 1972), and the series of four females of sulcifrons probably

represents the entire type-series.

During the past 40 years, there has been much speculation about the

relationship between Macquart's sulcifrons and certain variant populations

in different parts of North America usually identified as sulcifrons but not

identical with Macquart's original description. There is also some question

about the limits of variation in sulcifrons and a related species, Tahanus

abdominalis Fabricius. Recently, G. B. Fairchild (personal communication)

found some specimens of Tahanus gladiator Stone that resemble variants

of sulcifrons. Tahanus sulcifrons is also possibly related to Tahanus nefar-

ius Hine.

As part of a detailed study of T. sulcifrons variants and their relationship

to other closely related species, I had the opportunity to study the cotypes

of sulcifrons in the British Museum (Natural History), courtesy of G. B.

White. It seemed desirable to designate a specimen as lectotype and to

completely describe the lectotype, since Macquart did not include critical

characters needed to separate sulcifrons from related species, and define

geographically or temporally variant populations.

Since all specimens in the syntype series are very similar morphologically,

I am designating the female in the best condition as Lectotype and the

other three females as paralectotypes. The lectotype female is in excellent

condition, except the antennal flagella are missing. One of the paralecto-

types is in only fair condition, being rubbed and having the left side of the

head and thorax damaged and the proboscis and palpi missing. The other

two females are in good condition except one has the head missing and the

other lacks parts of the meso and metathoracic legs and the antennal flagella.

Tahanus sulcifrons Macquart

Lectotype Female. Length: 20 mm; wing length: 16.8 mm. Frontal index

4.4; index of divergence 1.25; frons (Fig. 1) yellowish gray tomentose,

sparsely black pilose from vertex to median callus extension, densely black

pilose surrounding extension, intermixed yellowish and black pilosity above

extension; callosity yellow brown, inverted U-shaped, narrowly separated

from eye margins, narrowly joined to concolorous spindle-shaped median

extension. Subcallus gray-brown tomentose with some yellowish tinges just

above antennal bases; upper cheeks slightly brownish tinged, lower cheek

and frontoclypeus gray tomentose and white pilose except for tuft of black

hairs ventrolaterad of antennal bases; beard densely white pilose. Antennal
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2

3

Figs. 1-3. Lectotype female of Tahanus siiUifrons. 1, Frons. 2. Antennal scape and pedicel

(flagelium missing). .3, Wing.
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scape (Fig. 2) orange overlain with gray tomentosity and black setose; fla-

gella missing; 2nd segment of palpus (Fig. 4) yellow-brown tomentose, black

setose, moderately stout basally, evenly tapered and broadly rounded api-

cally, not acutely pointed, 4x longer than greatest width.

Mesonotum yellowish to gray-brown tomentose, overlain with a thin gray-

ish tomentose pattern consisting of a narrow, distinct median gray stripe

and 2 pairs of sublateral diffuse grayish stripes, black and yellowish pilosity

intermixed; antealar tubercle orange, black pilose; prescutellar sclerite

densely black pilose; wing base and postalare densely pale pilose; scutellum

gray tomentose, black pilose on disc, pale pilose on posterior and lateral

margins of disc. Pleura dark grayish to yellowish-gray tomentose and yel-

lowish-white pilose, except black hairs intermixed on anterior margin of

mesopleuron. Fore coxa gray tomentose and white pilose on basal %, be-

coming blackish and black pilose on apical '/^, mid and hind coxae yellowish

gray tomentose, pale pilose; fore femur dark brown to black, dark gray

tomentose on outer margin, black setose, mid and hind femora yellow-

brown and grayish tomentose, inner Vi of mid femur black pilose on basal

Vs, becoming pale pilose on apical V?,, outer Vi pale pilose, hind femur mixed

black and pale pilose on basal Vi, pale pilose on apical Vi; basal Vi of fore

tibia orange and pale yellowish pilose, apical Vz blackish, black pilose, mid

and hind tibiae orange, becoming slightly darker apically, pale yellow pilose

basally, black pilose apically, hind tibial fringe black; fore tarsus blackish

and black setose, mid tarsus brownish, black setose, hind tarsus black and

black setose; pulvilli and empodium orange. Wing (Fig. 3) with costal cell

deep yellowish tinted, basal '/S of wing yellowish tinted, otherwise light

brown tinted with darker brown clouds on crossveins, vein R^ without ap-

pendix, 1st posterior cell of wing narrowed but open at edge of wing. Halter

with stalk light yellowish, knob yellowish brown.

Abdomen yellow brown, with distinct median yellow-gray tomentose tri-

angles on tergites 2-5, tergites 2-4 with a small black-pigmented spot just

anterior to apex of pale triangles, tergites 2-6 narrowly yellowish gray to-

mentose on posterior margins, tergites 1-2 yellow pilose with some black

pilosity intermixed, especially submedianly and around median triangles,

tergites 4-7 becoming predominantly brownish to black and black pilose,

tergites 2-5 with pale yellow pilose hind margins; venter yellow orange with

narrow grayish posterior margins on sternites 2-7, predominantly yellow

pilose on sternites 1-5, black pilose on sternites 6-7, sternite 7 bearing erect

black setae and pale pilose fringe on posterior margin.

The 3 paralectotype females are nearly identical to the lectotype. Length

varies from 18.4-21.6 mm and the frontal index varies from 4.2-4.4.

Discussion.—Tahanus sukifrons was originally described as Tahanus

varieiiutus by Fabricius (1805), from "North America," but this name was

preoccupied by a Neotropical species, Tahanus variei>a{us DeGeer (=C/f/v-
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sops varieiiatiis (DeGeer)). Wiedemann (1S28) provided a more complete

description of Fabricius' variei>atus using Fabricius' specimens from Geor-

gia, U.S.A. Based on his description, it seems likely that these represent

the late season southern variant of sulcifrons. The lilac-reddish thorax,

white lateral abdominal incisures, and wings of a whitish color ('*Wirklich

von Weisslicher Farbe") agree with the now recognized late season form.

Osten Sacken (1876) described Tahanus tectits from a series of six females

and two males from Doubling Gap. Pennsylvania. He compared these spec-

imens with those of Tahanus ahdominalis, but not sulcifrons. Subsequently,

he synonymized tectus with sulcifrons, after examining the types of sulci-

frons in the Bigot Collection. Examination of the tectus cotypes. courtesy

of the Museum of Comparative Zoology (MCZ), Harvard University, con-

firms that tectus is identical to Macquart's sulcifrons. A female in the MCZ
collection is herewith designated as Lectotype of tectus, with remaining

females designated paralectotypes.

Osten Sacken ( 1878) described Tabanus exul from a series of 20 females

and three males from various localities in the District of Columbia. Mary-

land, Pennsylvania, and New Jersey. Comparison of T. exul cotypes in the

MCZ with the syntype series of sulcifrons revealed that they are identical,

except that two males appear to be the late season form discussed below

and not identical with Marquart's syntypes. A female in the MCZ collection

from the type-series is herewith designated the Lectotype of exul. The

other females of the type-series are designated paralectotypes. including one

female now in the collection of the California Academy of Sciences.

Tabanus sulcifrons exhibits considerable morphological variation through-

out its extensive range in North America, from Florida north to southern

Canada, west to Oklahoma and Texas. At present, these '"forms'" are lumped

under sulcifrons. Stone ( 1938) found that variants did not appear to sort out

geographically and exhibited extensive intergradation that defied separation.

In southern Texas, some specimens are extremely dark, the body being dark

brown to blackish. In New York, there appear to be two distinct popula-

tions, a rather small, uncommon eastern form that is geographically isolated

from the larger ''typical" specimens in the western part of the state. Pe-

chuman (1972) stated that the population in western New York appeared

about 30 years ago and currently is moving eastward, but has not yet joined

the eastern New York population.

The best defined variant of sulcifrons is what L. L. Pechuman (personal

communication) has called the "Carolina form." This form is most common
in the southeastern United States from Maryland south to Florida and tends

to fly later than the early season form where distribution overlaps. Based

on limited data from Tennessee in 1977 (B. Mullens, personal communica-

tion), the early season form was collected from 23 June to 27 July; the

Carolina form from 18 August to 20 September. In eastern Maryland my
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Fig. 4. Lectotype female of Tahunus siilcifrons. maxillary palpus.

extensive collections of T. sulcifrons in 1972-1974 showed that the early

season form occurred from early July to early August: the Carolina form

occurred from mid-August to late September. Thus, in both areas the early

form seems to be temporally isolated from the Carolina form.

Comparison of the Carolina form with Macquart's syntype series revealed

numerous differences as follows: Antennal scape and pedicel blackish: sec-

ond segment of palpus grayish black, elongate and more slender basally,

nearly as slender as the palpi of T. gladiator: mesonotum predominantly

gray to gray-brown tomentose, pattern of lines similar to sulcifrons but less

well-defined, pale pilosity silvery to yellowish, pilosity around margins of

mesonotum and scutellum white: pleura dark gray tomentose, with large

spot of black pilosity on mesopleuron, otherwise densely white pilose: fore

femur black, black pilose, mid and hind femora blackish, gray tomentose,

black pilose dorsally on basal half, otherwise white pilose: mid and hind

tibiae pale brownish on basal V?, to Vi, blackish apically; tarsi black, wing

with costal cell yellow-brown, membrane light brown-tinted, with darker

clouds on crossveins, 1st posterior cell not strongly narrowed, always open

to posterior wing margin, wing surface, especially within cells pale frosted,

contrasting sharply with brown tinting: abdomen orange to reddish orange,

tergite 1 with a spot of pale pilosity beneath scutellum. tergites 1-4 orange,

black pilose, posterior tergites becoming blackish, tergites 2-6 with pale

median triangles variably developed and with pale whitish marginal incisures

present laterally but absent medianly: venter yellow-brown tomentose, pale

yellowish-white pilose, sternite 7 grayish tomentose.

Most specimens of the Carolina form can be separated from early season

sulcifrons without difficulty, but some specimens are sufficiently variable

that separation cannot always be unequivocal. This variation includes both

physical and tinctorial characters. Temporal isolation of early and late sea-
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son forms in some localities suggests that these forms may be specifically

distinct, but this determination awaits detailed analysis, now in progress, of

character variation, temporal and geographic variation.

Tahanus sulcifrons from other localities throughout its known geographic

range shows bewildering patterns of variation. Characters such as the frontal

index, palpus, color and shape, color of the legs, thorax and abdomen, and

shape of the 1st posterior cell of the wing previously used to define the

species and separate it from related taxa are too variable and imprecisely

defined at present to be useful, even in limited geographic areas. The result

has been to recognize a single highly variable species. Stone (1938) has

emphasized the status of sulcifrons as a variable species.

Tahanus ahdominalis Fabricius, a species closely related to T. sulcifrons,

has been separated from it by the narrower frons, black femora, dark meso-

notum with distinct pale thoracic lines, closed 1st posterior cell and the

distinct black spots, and lack of mid-dorsal triangles on the abdomen.

Undoubted T. ahdominalis specimens were compared with the syntype

series of sulcifrons and differed as follows: frontal index 5.0-6.1 (4.2-4.4

in sulcifrons), therefore frons distinctly narrower; palpus black and black

setose, more abruptly tapered to acute point; mesonotum gray-black to-

mentose, with pale lines gray tomentose and white pilose, antealar tubercles

blackish; coxae black pilose on inner margin, white pilose on outer margin,

femora black and black pilose, except a tuft of pale hairs dorsally at base;

1st posterior cell of wing usually closed and petiolate or very narrowly open

to posterior margin; abdomen yellow brown to orange with broad orange

incisures on posterior margins of tergites 2-6 and golden pilose, tergites 2-

4 wholly black basally or with black median spots crossing tergites 5-7;

venter orange, golden pilose except blackish and black setose on sternite 7.

Although most specimens of ahdominalis can be separated from sulcif-

rons, some specimens have a broader frons, paler palpus, and tinctorial

variation on the legs, thorax, and abdomen. Occasionally some ahdominalis

and darker sulcifrons are difficult to separate with certainty, particularly if

the pale abdominal triangles are poorly developed. Study of the entire range

of variation in sulcifrons will be necessary to determine what characters

intergrade with those now used to define ahdominalis.

Tahanus i^'ladiator Stone usually is easily distinguished from T. sulcifrons

by the narrow frons (index about 6.0), narrow, strap-like palpus, reddish-

brown mesonotum overlain with gray tomentum, giving the mesonotum a

lavender tone, black legs (except basal half of fore tibiae and pale bases of

mid and hind tibiae in most specimens), and the uniformly orange-brown,

black pilose abdomen lacking pale median triangles. Fairchild (personal

communication) has collected specimens in Florida that have extensive or-

ange pilosity and pale median triangles on the abdomen, characteristic of

sulcifrons. Since the Carolina form of sulcifrons usually has narrower pal-
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pus and predominantly black pilose abdomen and is a late season flier as is

i^ladiator, there is some question about the intergradation of lihidiator and

the Carolina form of sulcifrons, at least in some Florida localities. I have

seen no ",v///(7/W>//.v-like" gladiator in my extensive collections from Mary-

land, where both species are active at the same time.

Tahanus nefariiis Hine is an uncommon species that may be related to

sulcifrons. It has been separated from sulcifrons by the uniformly orange-

brown legs (including fore tibiae), narrower frons, and brown abdomen. A
study of the limits of sulcifrons variation should include examination of T.

nefarius.
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FURTHER OBSERVATIONS ON THE NESTING BEHAVIOR OF
CRABRO ADVENA SMITH (HYMENOPTERA:

CRABRONIDAE)'

Mark F. O'Brien and Frank E. Kurczewski

State University of New York College of Environmental Science and

Forestry, Department of Environmental and Forest Biology, Syracuse, New
York 13210.

Abstract.—Data are presented which significantly extend the range of

variability in the nesting behavior of Crahro advena Smith. When compared

with several previous reports on this species, our observations revealed

shallower nests, much smaller prey, and many more prey per provisioned

cell. A new prey family, Tephritidae, was predominant among the cell con-

tents of one nest.

In 1897 Patton published the first observations on Crahro advena and

stated that females provisioned their nests with Muscidae, Sarcophagidae,

and Tachinidae. Evans (1960) studied this species and reported on nest

construction, prey carriage, final closure, and nest architecture. He noted

the following families of prey: Muscidae, Rhagionidae, Tabanidae, Otitidae,

Calliphoridae, and Sarcophagidae.

Kurczewski and Acciavatti (1968) studied the nesting behavior of C. ad-

vena in mid-September and reported on nest structure, prey transport, and

provisioning activities. They found 2-6 flies per cell, and noted the prey

families Otitidae, Anthomyiidae, Muscidae, Calliphoridae, and Sarcophag-

idae. Kurczewski et al. (1969) made additional observations on C. advena

in late May and early June. Burrow construction, provisioning behavior,

nest structure, and cell dimensions were recorded. The species preyed upon

Rhagionidae, Syrphidae, Anthomyiidae, Muscidae, and Tachinidae.

Evans et al. (in press) reported on seven species of Crahro including new

data on C. advena. Observations were made on prey carriage, nest struc-

ture, cell contents, and parasitism. The families Syrphidae, Muscidae, Cal-

liphoridae, Sarcophagidae, and Tachinidae were recorded as prey.

' Submitted in fulfillment of FBI. 498.



Fig. 1. Nesting habitat of Crahro advena, Cranberry Lake, N.Y. Open circles denote nests

which were excavated and studied; closed circles are other nests.

Our information on C. advena, obtained at Cranberry Lake, New York

in August 1978, differs significantly from all of these previous reports in the

aspects of cell depth, number of prey per cell, and size and kind of prey.

This study was conducted along a sandy road, which paralleled Sucker

Brook, on the property of the SUNY College of Environmental Science and

Forestry's Cranberry Lake Biological Station. Predominant vegetation in

the area was sugar maple {Acer saccharum), yellow birch (Betida alU\uh-

eniensis), and pop\ar {Populus tremiiloides), with an understory of perennial

herbs and shrubs. Nests were randomly scattered along a segment of the

road 25 m long (Fig. 1), with the majority situated where there was little or

no overhanging vegetation. The sand of the road was fine-grained and easily

compacted. A hard-packed organic layer was present 3-10 cm beneath the

sand.

The tumulus of nest A was 5.0 x 1.8 cm, with the entrance 0.5 cm in

diameter. The burrow extended downward almost vertically for 3 cm and

then veered toward a cluster of 7 cells. The cells were oriented with the

narrower end toward the entrance. The average cell depth was 2.64 (1.7-
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12 3 4 5 6 7

nest D CELL NO,

Fig. 2. Number of prey per cell in two nests (A, D) of Cnihro advenu. Cranberry Lake,

N.Y.

4.4) cm. The average number of prey per cell was 26.8(20-33) (Fig. 2). Cells

6 and 7 contained last-instar larvae, the others, younger larvae and eggs.

The prey consisted of 132 Fannia sp. and 1 Mydaea flavicornis Coquillet

(Muscidae), and I Eiilasiona comstocki Townsend (Tachinidae).

Nest B was incomplete, with only four cells. Cells 1 and 2 contained late

instar larvae: cells 3 and 4 contained 6 and 15 flies, respectively, with an

egg in each. Prey consisted of 21 Mydaea flavicornis.

Nest C contained only a burrow 5 cm long, with three paralyzed flies

stored at the end. The flies were identified as Pei^oniya wintlwiui (Meigen)

(Anthomyiidae), Fannia sp., and Mydaea flavicornis. The female provi-

sioned her nest at 1900 hours (EDT). She flew directly into the burrow with

the prey clutched venter-up with the mid-legs.

The female of nest D was also observed provisioning at 1900 hours. At

1928 hours she flew into her nest with a fly clasped venter-up as before.

Two minutes later she emerged, made an orientation flight, and flew away.

She returned in three minutes with prey and reentered the nest as before.



VOLUME 82, NUMBER 4 671

Table 1. Summary of Prey of Cruhro (idvenci

.

Family and Species
No. of

Prey
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Table I. Continued.

1 Hmilv ;ind Species
No. of
Prev

Pluu'tiiciii sericcitd (Meigen)

Lucilia illusiris (IVleigen)
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Discussion

Our data indicate significant differences from previous information on C.

advenn (Evans, I960; Kurczewski and Acciavatti, 1968: Kurczewski et al.,

1969) and underline much intraspecific variation within the species.

The nests at Cranberry Lake were shallower than any nests reported by

previous workers. The mean depth of 19 cells of the four nests at Cranberry

Lake was 3.4 cm. Kurczewski and Acciavatti (1968) found an average cell

depth of 6.5 cm, Kurczewski et al. (1969), 6-7 cm, and Evans et al. (in

press), 6-7 cm. The shallow nests may be related to the compacted organic

layer 3-10 cm beneath the sand surface, although the cells did not extend

into this layer.

Tephritidae is a new prey family for C. acivena, and Mydaea flavicornis

(Muscidae) and Peiiomya winthcnii (Anthomyiidae) are new prey species

(see Table 1). Each C. advena female at Cranberry Lake was rather selec-

tive of the species of prey. Since no two females stocked their nests exactly

the same, prey capture might have involved conditioning.

It is apparent in Fig. 2 that the number of prey per cell usually exceeded

10, with a maximum of 32. Previous data indicated that the number of prey

per cell ranged from 4 to 10. Nests A and D contained a mean of 26.8 and

11.5 flies per cell, respectively. The flies, especially Fannia sp. and Rhcii^-

oletis ciniiulata, were smaller than the "typical" sized prey of C. advena.

Typical prey usually comprise large muscoids. The 32 Fannia sp. per cell

constituted a greater biomass than reported in previously recorded cells.

Acknowledgments

We thank R. H. Foote, R. J. Gagne, L. V. Knutson, C. W. Sabrosky,

and G. Steyskal, IIBIII, Systematic Entomology Laboratory, Agric. Res.,

Sci. and Educ. Admin., USDA, Washington, D.C., for the identification of

prey.

Literature Cited

Evans, H. E. I960. Observations on the nesting behavior of three species of the genus Cnihro

(Hymenoptera: Sphecidae). J. N.Y. Entomol. Soc. 68: 123-134.

Evans, H. E., F. E. Kurczewski, and J. Alcock. In press. Observations on the nesting be-

havior of seven species of Crahro (Hymenoptera, Sphecidae). J. Nat. Hist. London.

Krombein, K. V. 195L Family Sphecidae. pp. 938-10.34. In Muesebeck, C. F. W. et al.,

Hymenoptera of America North of Mexico. Synoptic Catalog. U.S. Dep. Agric, Agric.

Monogr. 2, 1420 pp.

. 1958. Additions during 1956 and 1957 to the wasp fauna of Lost River State Park,

West Virginia, with biological notes and descriptions of new species (Hymenoptera:

Aculeata). Proc. Entomol. Soc. Wash. 60: 49-64.

. 1979. Family Crabronidae. pp. 1650-1683. //; Krombein. K. V. et al.. Catalog of

Hymenoptera in America North of Mexico. V. 2, Apocrita (Aculeata). Smithsonian Inst.

Press, Washington, D.C.



674 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

Kurczewski, F. E. and R. E. Acciavatti. 196X. A review of the nesting behaviors of the

Nearctic species of Crahro, including observations on C. adventis and C. latipes (Hy-

menoptera: Sphecidae). J. N.Y. Entomol. Soc. 76: 196-212.

Kurczewski, F. E., N. A. Burdick, and G. C. (laumer. 1969. Additional observations on the

nesting behaviors of Crahro adventis Smith and C. talipes Smith (Hymenoptera: Spheci-

dae). J. N.Y. Entomol. Soc. 77: 152-170.

Patton, W. H. 1897. Thyreopus advenus Pack., a protector of the armyworm. Can. Entomol.

29: 248.

Meeting Announcement

The joint meeting of the IV Congreso Latinoamericano de Entomologia,

VI Congreso Venezolano de Entomologia, II Congreso de la Sociedad Pan-

americana de Acridiologia, and the I Simposio de Lepidopterologia Neo-

tropical will be held in Maracay, State of Aragua, Venezuela, July 5-10,

1981.

An extensive program is being planned which will include several paper

sessions alternated with symposia and conferences. In addition to these

activities, there will be educational, artistic, and commercial exhibits related

to insects.

The Organizing Committee invites all persons interested in entomology

to participate in and contribute to this scientific event.

Further information may be requested from:

Secretario General

IV Congreso Latinoamericano de Entomologia

Instituto de Zoologia Agricola

Apartado 4579

Maracay 2101-A, Estado Aragua, Venezuela
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A NEW TRIBE FOR CORYNOTHRIX BOREALIS TULLBERG 1876

AND COMPLEMENTS TO ITS DESCRIPTION
(COLLEMBOLA: ENTOMOBRYIDAE:

ORCHESELLINAE)

Jose A. Mari Mutt

Department of Biology, University of Puerto Rico, Mayagiiez, Puerto

Rico 00708.

Abstract.—Corynotrlchini, a new tribe of the subfamily Orchesellinae. is

proposed for Corynothrix horealis Tullberg 1876. The new tribe differs from

the closest taxon, the Orchesellini, by the presence in C. borealis of four

antennal segments, type of labral papillae, structure of ungues, ciliated pre-

labral and first ten labral setae, and corpus of tenaculum with four setae.

Details are added to the previous descriptions of this species based on spec-

imens from Banks Island, Northwest Territories, Canada.

The monotypic genus Corynothrix was erected by Tullberg (1876) for

specimens from Novaya Zemlya, USSR. Schott ( 1893, 1923), based on spec-

imens from the same island, added some details to the original description.

Martynova (1970) thoroughly described the genus and species using indi-

viduals from Wrangel Island and the mountains of Kirgiz SSR. Martynova

et al. (1973) added some details to the previous description using material

from Wrangel Island. Christiansen and Bellinger (in press) present a diag-

nosis and short description, adding some new data from specimens collected

in Alaska (Chandler Lake, Pt. Barrow) and Northwest Territories (see ma-

terial examined).

The genus Corynothrix has always been regarded as valid with the ex-

ception of Gisin (1960) who, albeit preceded by a question mark, included

the name among the synonyms of Orchesella Templeton. The systematic

position of the genus, however, has been and still is the source of some
confusion. Some authors (e.g. Salmon, 1951) placed it in the subfamily Is-

otominae of the family Isotomidae based on general appearance, while the

current trend is to place it in the family Entomobryidae, on the basis of the

presence of macrochaetae and the trochanteral organ (e.g. Gisin, 1944;

Salmon, 1964; Martynova, 1970; Christiansen and Bellinger, /// press).

Szeptycki (1979) proposed a sound classification of the Entomobryidae
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based on a number of characters including chaetotaxy. He divided the taxon

into four subfamilies (Orchesellinae, Entomobryinae, Seirinae, Lepidocyr-

tinae) and considered the Orchesellinae as the most primitive and hence

closest to the Isotomidae. Regarding the position of Corynothrix in this

scheme, Szeptycki (1979: 116) stated '\
. . and Corynothrix Tullberg 1976

[sicj, if this is actually distinct from Orchesellides Bon., seem to belong in

the Orchesellinae."

For the last five years I have studied the systematics of the Orchesellinae

but had set aside Corynothrix horealis on account of its four-segmented

antennae; membership in the subfamily being reserved for species with five-

or six-segmented antennae. It is evident, however, that the closest relatives

to Corynothrix are in the Orchesellinae, tribe Orchesellini, which includes

Orchesella Templeton and Orchesellides Bonet.

Yosii (1942) considered Orchesellides as a junior synonym of Corynoth-

rix. Yosii (1966) used Orchesellides but continued to point out the possible

identity with Tullberg's genus. Martynova (1970) dealt with this problem in

detail. She concluded that both genera were distinct and listed six differ-

ences between both genera to which I can now add two more: The presence

of four setae on the corpus of the tenaculum vs. one seta in Orchesellides

and the four prelabral setae and ten setae of the first two labral rows ciliated

in Corynothrix and smooth in Orchesellides (data available only for O. poll

Yosii and O. kabulensis Yosii).

Szeptycki ( 1979: 1 15) presented a series of features of chaetotaxy that are

shared by members of the Orchesellinae (based on Orchesella, Orchesel-

lides, and Heteromurus). The following are present in Corynothrix (others

could not be verified): large number of macrochaetae in the L area of the

mesonotum, scarcity of macrochaetae in the medial areas of Th. II and III,

and the absence of accessory setulae around the trichobothria. The clothing

of C. horealis is very similar to that of the Orchesellini and consists of very

numerous ciliated macro- and microchaetae. There are no clearly differen-

tiated multiplets in the area Th. II A, although there is a tendency for setae

to be arranged in this way.

Although quite similar to other Orchesellinae, Corynothrix presents a

number of unique features (see diagnosis below) that justify the establish-

ment of a new tribe, the Corynotrichini.

Subfamily Orchesellinae Borner 1906: 162

Entomobryids with 4-, 5-, or 6-segmented antennae and 4th abdominal

segment less than 2x as long as 3rd.

Corynotrichini Mari Mutt, New Tribe

The tribe houses one genus, Corynothrix Tullberg 1876, and may be dis-

tinguished from other tribes by the presence of four antennal segments, type
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Figs. 1-6. Corynothrix horealis. I, Hahitus. 2, Outer labial papilla with its differentiated

seta. 3, Metathoracic claw. 4, Right eye patch. 5, Trochanteral organ. 6, Tenaculum.
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Vr^/r/)^

Figs. 7-12. Corynothrix horealis. 7. Lateral view of labriim. 8, Ant. 3 sense organ. 9,

Maxillary palp. 10, Labral papillae. 11, Apex of Ant. 6 with pin seta. 12, Labial chaetotaxy.
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of labral papilla (Fig. 10), morphology of ungues (inner lamellae fused at

level of proximal pair of teeth), ciliated prelabral and first ten labral setae,

and corpus of tenaculum with four setae.

Corynothrix horealis Tullberg 1876: 34

Complements to the description.—Habitus typically isotomid (Fig. 1; see

also Tullberg 1876: PI. IX, Fig. 13 and Martynova et al. 1973: 89, Fig. a).

Dorsum of head and body covered by numerous ciliated macro- and micro-

chaetae, without scales. Lasiotrichia not surrounded by differentiated setae,

apparently absent from head. Length up to 2.1 mm (up to 3 mm according

to Christiansen and Bellinger, /// press). Color yellow-green throughout but

for violet eye patches, antennal bases, area between antennal bases, and V-

shaped spot dorsally on middle of head. Antennae 4-segmented, about Vs

length of head and body combined. Apex of Ant. 6 with pin seta (Fig. 11).

Ant. 3 sense organ (Fig. 8) of 2 fairly large pegs. Postantennal organ absent.

Eyes 8 and 8 (Fig. 4), eyes g and h not greatly reduced in diameter. Area

surrounding bases of interocular setae depigmented, giving impression of

additional eyes. All 4 prelabral and 10 setae of first 2 labral rows lightly

ciliated, 4 setae of apical row smooth (Fig. 7). Labral papillae as in Fig. 10.

Setae of maxillary palp subequal in length (Fig. 9). Differentiated seta of

outer labial papilla (Fig. 2) very large, reaching apex of its papilla. Labial

chaetotaxy as in Fig. 12; setae Aj-A.^ smooth, A4 and A-, about V3 length of

A.j. All setae of posterior row ciliated but seta E less conspicuously so.

Posterior row up to E with 7-9 setae. All setae of venter of head ciliated.

Trochanteral organ as in Fig. 5. Tibiotarsi devoid of smooth setae with

exception of opposite seta to tenent hair on metathoracic legs. Claw as in

Fig. 3; ungues with 2 distal outer teeth, inner margin with 3 unpaired teeth.

Unguiculus of metathoracic legs with none or up to 3 small distal inner

teeth. Unguiculi of pro- and mesothoracic legs toothless. Tenent hair api-

cally lanceolate. Rami of tenaculum with 4 teeth, corpus with 4 smooth

setae (Fig. 6). Furcula devoid of smooth setae or spines. Mucro with 2 teeth

and basal spine.

Material examined.—Canada: Northwest Territories, Sachs Harbor,

Banks Island, July 5, 1970, on flowers of Lesquerella arctica, Kevan, coll.

9 individuals. Three of the specimens are in the author's collection, the

others are in the collection of Kenneth A. Christiansen, Department of

Biology, Grinnell College, Grinnell, Iowa.
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A NEW SPECIES OF DIXELLA (DIPTERA: DIXIDAE) FROM
HONDURAS, CENTRAL AMERICA

T. Michael Peters

Professor and Curator, Department of Entomology, University of Mas-

sachusetts, Amherst, Massachusetts 01003.

Abstract.—A new species of Dixella is described, and the wing and ter-

minalia are illustrated. This species, Dixella nixiae, is known from a single

male adult. The characteristics which may be used to distinguish it from

similar species (D. scitula Belkin, Heinemann, and Page; D. lirio Dyar and

Shannon; D. limai Lane; and D. shannoni Lane) are presented.

During a summer trip through the Republic of Honduras, Central America

in 1978, I collected a single dixid adult. It was swept from the vegetation

overhanging a small roadside stream high in the mountains between Olancho

and Tegucigalpa, more specifically 10 km southwest of Talanga on the Olan-

cho-Tegucigalpa road.

Comparison of the specimen with the species descriptions of known Neo-

tropical dixids revealed that it is a new species of Dixella, but very close

to the scitula-lirio-liinai-shannoni group. The following description of this

new species uses the morphological terms as defined in Peters and Cook

(1966).

Dixella nixiae Peters, New Species

Figs. lA-lC

Type.—Holotype, 6 . A roadside creek, name unknown, on the road from

Olancho to Tegucigalpa. Approximately 10 kilometers southwest of Talanga

in the Republic of Honduras. Specimen was collected on August 8, 1978 by

T. Michael Peters. In the T. Michael Peters dixid collection at the Depart-

ment of Entomology, University of Massachusetts, Amherst, Mass.

Diagnosis.—Based upon descriptions in Lane (1953) and in Belkin et al.

(1970) there are 4 other species within the genus Dixella that may be con-

fused with D. nixiae. They are D. limai Lane, D. shannoni Lane, D. lirio

Dyar and Shannon, and D. scitula Belkin, Heinemann, and Page. These

may be distinguished as follows: Dixella lirio has the 9th abdominal sclerite

much darker than the abdomen while in D. nixiae these sclerites are all the
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Fig. 1. Dixella ni.xiae. A, Wing (length, 3.25 mm). B, Lateral view of rotated male termi-

nalia. C, Same, dorsal view.

same medium brown. Dixella scitiila has 3-4 teeth on the venter of each

claw, in D. ni.xiae there are 2 on each pro-, 4 on each meso-, and 5 on each

metathoracic claw. In D. liinai m-cu is complete, but broken in D. ni.xiae.

The ratio of Rg+.j: Rs in D. shannoni is 1.00:0.68, but 1.0:1.0 in D. nixiae.

Specimens of D. nixiae without antennae could be confused with several

species in the genus Notliodixa, particularly N. chilensis (Alexander), N.

nitida (Edwards), N. atrovittata (Edwards), and N. ensifera (Edwards).

Dixella nixiae may be distinguished from Notliodixa chilensis by lack of a

spot on the wing and by proportionately much longer dististyle than apical

lobe of basistyle (in N. chilensis they are subequal); from N. nitida by the
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greater length of dististyle over basistyle and Mj,4:Mst wing vein ratio

(1.00:1.27 in N. nitida, 1.00:0.45 in D. ni.xiae), also m-cu is complete in N.

nitida and broken in D. ni.xiae., from N. atrovittata by the lighter abdominal

tergite color (brown versus black in atrovittata) and by more sharply point-

ed dististyle (blunt in A^. atrovittata; rather pointed in D. ni.xiae): and from

N. ensifera by very short penis sheath (in N . ensifera it is twice the length

of the abdomen, in D. ni.xiae it's the length of tergite 9).

Male.

—

Head: Uniformly medium brown and covered with fine microtri-

chia, with row of 3 moderately long setae bordering eye on dorsum; another

row of 3 shorter setae located more mesally; and row of 3 short setae along

posterior margin of eyes. Frontoclypeus and labrum without setae.

Wing (Fig. lA): Non-spotted, clear; veins all bearing single row of setae,

except medius for its basal ^ before r-m, cubitus for its basal V5 before its

branching and anal for its basal V-,. Costal wing margin bears 3 rows of setae

to R.j, there reduced to 2 rows up to M, + o, single row for length of trailing

edge of wing. R..,+3 originates just opposite r-m, which runs directly into

broken m-cu.

Halter: Uniformly medium brown.

Legs: Uniformly light brown except distal ends of the metathoracic fem-

ora noticeably darker. All tarsi without basal recurved spiniform setae. Dis-

tal spiniform setae absent on tarsi of prothoracic leg; present on tarsomeres

1-3 of meso- and metathoracic legs. Each claw of prothoracic leg with 2

ventral teeth, each claw of mesothoracic leg with 4 ventral teeth, and 5

ventral teeth on claws of metathoracic legs. Ratio of femur:tibia:tarsus

length of prothoracic leg, 1 .00: 1 .00: 1 .52; of mesothoracic leg, 1 .00:0.92: 1 .54;

of metathoracic leg, 1.00:0.93:1.73.

Thora.x: Scutum with 3 dark brown vittae, slightly lighter between; with

row of 4 setae on median line, first seta separated by gap from posterior 3.

Line of 8 setae separating each lateral vitta from medial vitta. Two setae on

anterior margin of scutum. Scutellum with transverse row of 9 moderately

long setae, medial seta originating anterior to rest. Pre-episternum II dark

brown but lighter dorsally, without setae, slightly pruinose. Posterior prono-

tum with 2 setae just below scutum.

Abdomen: Tergite and sternite 9 fused into unified ring. Single transverse

row of posteriorly projecting setae on sternal portion of sclerite becomes a

double row at point where sternite and tergite are demarcated in most other

species. Tergite 10 bears non-segmented cereal lobes, which are bluntly

quadrate and bear no setae. Basistyle broadly subtriangular in dorsal view

of rotated specimen, its basal lobe not visible dorsally. Apical lobe of ba-

sistyle narrow at base, expanded toward tip, then tapering to end in a blunt

point when viewed from dorsum. Dististyle slightly thicker at base, gradu-

ally constricted in basal V^, distal ~A only slightly tapered, ending in blunt

point. In dorsal view dististyle slightly scimitar-shaped, curvature towards
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the other dististyle (Fig. IC). In lateral view a sharp basal lobe on basistyle

directed laterad rather than mesad (as in most other species). Apical lobe

as long as main body of basistyle; tip turned up. Dististyle in lateral view

as in Fig. IB.

Female.—Unknown.
Remarks.—This species is named after my wife. Norma, whose nickname

is Nixie. The name is derived from "Nichts-nutz" meaning good-for-noth-

ing, a term of endearment originated by her family when she was young.
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Abstract.—Flowers of Claytonia virginica were open and bore pollen and

nectar from about 0800 to 1900 hours: however, female Andrena erigeniae

foraged from only about 0800 to 1500 hours. These females were most abun-

dant on a mostly shady, west-facing slope when ambient temperature

peaked and on a sunny, east-facing slope 2 hours before it peaked. They

showed a preference for sunny and partly sunny flower patches on the east-

facing slope but not on the west-facing slope. Foraging females tended to

be in plots with the densest flowers. Day-1 ("male") flowers had pollen

more frequently than older ("female") ones, but female flowers had nectar

more often than males, perhaps increasing cross-pollination. Flowers

showed heliotropism that should increase flower metabolism and help bees

to warm up on cool days. Mean floral temperature was usually higher than

ambient temperature, being significantly positively correlated with flower

light reflectance in some cases.

Flowers and their pollinating animals show different degrees of co-adap-

tation (Proctor and Yeo, 1973). Particular species of insect-pollinated flow-

ers are visited by from primarily one (Michener and Rettenmeyer, 1956;

Linsley, 1958; Thorp, 1969) to many pollen- and nectar-foraging insect spe-

cies (Barrows, 1976, 1980; Eickwort and Ginsberg, 1980) and, in many

cases, floral morphology restricts the number and species of pollinators to

those of certain sizes, with certain tongue lengths, or both (Proctor and

Yeo, 1973). Bees that specialize on only one or a few flower species might

be particularly efficient in obtaining provisions from those flowers (Eickwort

and Ginsburg, 1980), as is true for the oligotropic bee Hoplitis antho-

copoidcs (Schenck) and its host plant, Echiuni vulgare (Strickler Vinson,

1978). Moreover, oligotropic bees are temporally synchronized with their

host flower behavior (Eickwort and Ginsberg, 1980).

Michener and Rettenmeyer (1956) remarked that some of the physical
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factors that determine the activity periods of a solitary bee are a complex
of interrelations between air temperature, soil temperature, wind, and light

intensity. According to Linsley (1978), "the most important limitations im-

posed by entomophilous plants on patterns of bee visitation are times of

flower opening and closing and anthesis and nectar production."

In an attempt to increase understanding of the co-evolution of oligotropic

bees and their host flowers, we studied the spring ephemeral Claytonia

virginica L. (Portulacaceae) and its principal pollinator in Washington,

D.C., the bee, Andrena eri^eniae Robertson (Andrenidae). Most Andrena
species forage on spring ephemerals in forests before the tree canopy closes

(Eickwort and Ginsberg, 1980). Schemske (1977) and Schemske et al.

( 1978) studied the floral biology of C. viii^inica in Illinois. Individual flowers

last an average of 3 days (range 1-9). The anthers dehisce soon after the

flower first opens in early morning. At this time and throughout day-1, the

filaments adpress the style, the stigma is unreceptive, and the flower is

functionally staminate. When the flower reopens on day-2, the filaments are

rotated 90° away from the style and adpress the petals; also, the stigma

splits longitudinally and becomes 3-cleft. The flowers are functionally pis-

tillate for from 1 to 8 days; however, a few pollen grains are often found on

or near anthers of pistillate flowers. The shallow, pentamerous, actino-

morphic flowers of C. virginica are basically disk- to bowl-shaped when
open; thus, many types of insects can collect their pollen and nectar. In

Illinois, Schemske (1977) found that these flowers were visited by 23 species

of insects, but he noted that A. erigeniae is the flower's primary native

pollinator by virtue of its abundance and foraging behavior. This bee collects

pollen only from and has the same geographic range as C. viri;inica (Davis

and LaBerge, 1975).

In view of the mutualism between C. viri^inica and A. erii^eniae, data

were collected to determine: (1) Effective sexes of flowers that bear pollen

and nectar; (2) when open flowers have these resources with respect to the

foraging period of A. en^eniae\ (3) A. efii>eniae visitation rates to sunny,

partly sunny, and shady patches of C. \iri>inic(i., (4) possible heliotropism

in this flower and possible relationships between (5) floral and ambient tem-

peratures, (6) floral temperatures and light reflectance, (7) bee foraging pe-

riods and ambient temperature, and (8) bee forager frequency and floral

density. Subjects 1-3 and 5-7 were studied on both an east-facing slope

(EPS) and a west-facing slope (WES); 4 and 8, only on the EES.

Materials and Methods

Observations were made on an east-facing slope (EES) from 10 to 23 April

1978 and a west-facing slope (WES) on 10 and 1 1 May 1978 in a deciduous

forest in Washington, D.C. (described by Barrows, 1978). On the EES, a

100-m transect was established on the woodland floor where C. viti^inica
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Fig. I. Percentages of staminate (male) and pistillate (female) flowers with nectar on the

EPS. Twenty flowers of each type were sampled at each time of the day. Standard errors of

the means (SE) are indicated when they exceed symbol diameters.

Fig. 2. Mean ambient temperatures and mean number of female bees foraging on the EFS

on 10. 12, 14, 16, and 23 April. SE are indicated when they exceed symbol diameters.

were dense. Twenty 0.25 m- plots were randomly selected along the transect

and marked off using twigs and string. By early May, only a few plants were

in bloom on the EFS so the remaining observations were made on the WFS.
Bees behaved differently on the EFS compared to the WFS; therefore, data

from both slopes are presented below. On the WFS, 20 plots were estab-

lished in the densest patches of C. virginica. Due to tree leaf development

the WFS was more shaded than the EFS. Measurements were made only

on sunny days in an attempt to make observations under physical conditions

that were as similar as possible. Ambient temperature was recorded with a

thermometer in the shade at I m above the ground. Female bees were
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Table 1. Percentages of flowers with pollen and nectar. Each percentage is based on a

sample of 140 flowers comprised of 20 different flowers that were sampled on the hour from

0800 to 1400 hours. A test for the equality of two percentages was used to analyze values.
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Fig. 3. Ambient temperature, mean flower temperatures, and mean amounts of light re-

flected from flowers in full sun on the EPS on 16 April. Each mean is based on 10 flowers.

SE are indicated when they exceed symbol diameters.

Fig. 4. Ambient temperature, mean flower temperatures, and mean amounts of light reflected

from flowers in shade on the EFS on 16 April. Each mean is based on 10 flowers. SE are

indicated when they exceed symbol diameters.

on the slopes, flowers on the EFS reflected moie Ught than those on the

WFS. Ambient temperature, mean flower temperature, and mean amounts

of Mght reflected by flowers in direct sun and in shade on the EFS are

presented in Figs. 3 and 4.
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Fig. 5. Numbers of female bees foraging in flower plots in full sun (S), partial shade (PS),

and shade (SD) on both slopes. Five days of observations are combined for the EFS: 2 days

for the WFS.

Fig. 6. Flower facing directions and estimated position of the sun.
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On clear days, C. viri^'inica pollen and nectar were still available later

than mid-afternoon (about 1500 hours) when most A. crii^eniae stopped

foraging. Thus the end of bee foraging at this time could be due to factors

that we have not studied, such as their obtaining all the provisions that they

needed for the day, insolation becoming too low for their being warm enough

to forage, quantity of pollen being too low to be worth foraging costs, and

quality, quantity, or both of nectar being too low.

On the EFS, more bees foraged in sunny and partially sunny plots and

fewer bees foraged in shaded plots than would be expected by chance alone

(P < 0.001, P = 0.032, P < 0.001, respectively, test for equality of two

percentages. Fig. 5). On the WFS, 27% of the bees foraged in plots in direct

sun; 41%, partial sun; 32%, shade. Their distribution was not significantly

different from 33.3% in each type of plot iP > 0.05, Chi-square test for

goodness of fit). The distribution of these foraging bees with regard to sunny,

partially sunny, and shady flower patches is probably related to their ther-

moregulatory behavior. When ambient temperature is high enough, these

bees might fly more under low light intensity, l.insley ( 1958) noted that cold

weather, wind, and cloud cover significantly constrain foraging of small,

solitary bees with relatively poor thermoregulatory capabilities. Kapyla

(1974) concluded that temperature and light intensity were the most impor-

tant weather factors controlling the flight activity of a mixed group of acu-

leate Hymenoptera in Finland. A quantitative study of flight energetics of

Andrcna has not been made.

Flower-facing directions were positively correlated with solar angular po-

sitions until 1200 hours on the EFS (P = 0.021, KT, Fig. 6), indicating that

C. viri>inic(i flowers show heliotropism as in some other flowers (Kevan,

1975). After 1200 hours most of the flowers were no longer in direct sun

(because the EFS had an inclination of about 45 degrees) and had stopped

solar tracking. Heliotropism may increase the speed at which pollinators on

flowers warm up and metabolize, and it can also increase floral metabolism

resulting in increased nectar production and ovary development (Hocking,

1975; Kevan, 1975; Smith, 1975).

Mean flower temperature was usually higher than ambient temperature:

HFS, flowers in shade {P = 0.004, WT), flowers in sun (P = 0.004); WFS,
shade (P > 0.05), sun (P = 0.031) (Figs. 3 and 4). Some shade flower tem-

peratures on the WFS were probably lower than ambient temperature due

to evaporative cooling from transpiration; other flowers were probably

warmer because they received enough insolation to warm up slightly, al-

though their transpiration probably increased with temperature.

In shade flowers on the EFS, and in sun flowers on the WFS, mean flower

temperature was positively correlated with ambient temperature 1 m above

the ground (P = 0.019, 0.014, KT, respectively) (Burr, 1960). However,
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Table 2. Mean numbers of flowers in plots that attracted and those that did not attract

bees on the east-facing slope. Ranges and sample sizes of plots are given in parentheses.

Number of Flowers

Plots With Bees Plots Without Bees
Dale (1978) (mean ± S.K.) (mean i S.E.)

12 Apr. 19.17 ±4.001 13.30 ± 4.402

(4-53, 12) (1-33, 8)

14 Apr. 43.46 ±6.174 18.57 ± 5.451

(9-94, 13) (5-38, 7)

15 Apr. 53.40 ± 6.097 34.70 ±8.149

(18-81, 10) (8-78, 10)

16 Apr. 51.0 ± 8.300 40.27 ± 6.370

(29-79, 5) (8-86, 15)

23 Apr. 38.71 ± 12.115 37.0 ± 4.798

(7-88, 7) (10-64, 13)

mean flower temperature of sun flowers on the EFS and shade flowers on

the WFS was not correlated with ambient temperature on our sample days.

Mean flower temperature was positively correlated with their light reflec-

tance on the WFS (shade flowers: P = 0.038, sun: P = 0.014, KT), but not

on the EFS (shade and sun flowers: P < 0.05). Light intensity gradually

increased over the shaded WFS and it markedly fluctuated over the less-

shaded EFS due to cloud movements on our sampling days. More frequent

sampling on the EFS probably would have revealed positive correlations

between flower light reflectance and temperature.

Mean foraging bee density was not correlated with mean ambient tem-

perature iP > 0.05, on both slopes, KT, Fig. 2). On the EFS, foraging

female bees attained their highest densities 2 h before ambient temperature

peaked and on the WFS they were most frequent when ambient temperature

peaked at 1200 hours. The bees frequently basked when ambient tempera-

ture was low and light intensity was high; evidently, this enabled them to

warm up enough to fly in cool air.

On 5 days on the EFS, plots that were visited by bees had a higher mean
number of flowers than those that did not have bees during observation

periods (P = 0.004, FT, Table 2), showing that the bees were drawn to

areas of greater flower density. Open flowers were counted at 1 100 hours.

Waddington (1976) also observed that denser patches of flowers draw more

bees than sparser patches.

In conclusion, heliotropic C. viri,>inic(i flowers were open and had pollen

and nectar on clear days from about 0800 to 1900 hours. Flowers tended to

be warmer than the air above them. This should increase flower metabolism
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and A. erigeniae temperature on cool, spring days. Most female A. erii^en-

iae foraged from about 0900 to 1500 hours. Thus, although they are the main

pollinators of C. vir^inica, their daily foraging period was shorter than the

blooming period of this flower.
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Abstract.—The author proposes three new species of Aradidae from Mex-

ico: Ancunis mexicanus, Neiiroctenus discrepans. and Mezira paratropi-

calis.

I

For the privilege of studying the following three new species and certain

other Mexican Aradidae. I am sincerely grateful to John A. Chemsak. Uni-

versity of California. Berkeley.

All measurements in this paper were taken with an ocular micrometer. 25

units equal 1 mm. For convenience, the length of the male abdomen was

taken from the apex of the scutellum to the tip of the hypopygium; oi the

female abdomen from the apex of the scutellum to the tip of segment IX.

In the ratios given, the first figure represents the length and the second

figure represents the width of the part measured.

Subfamily ANEURINAE
Genus Aneiirus Curtis. 1825

Anenrus mexicanus Kormilev, New Species

Figs. 1-3

Male.—Elongate, ovate, shining. Head: As long as width across eyes

(15:14.5); anterior process conical at base, parallel-sided apically, reaching

apex of antennal segment I, genae slightly shorter than clypeus. An-

tenniferous tubercles short, acute. Eyes large, semiglobose. Postocular tu-

bercles denticulate, reaching lateral borders of eyes. Vertex transversely

rugose. Antennae slender, segment I obovate. II fusiform. III subcylindri-

cal, tapering toward base. IV elongate fusiform; relative lengths I-IV.

4.0:3.5:4.5:9.0. Labium reaching line connecting fore borders of eyes.

Pronotiim: Shorter than wide (13:29); lateral margins sinuate, finely cren-

ulate; anterior lobe with 2(1 + 1) large discal callosities and 2(1 + 1) smaller

lateral callosities; posterior lobe with a transverse band of fine granules.

Scutellum: Shorter than basal width (13.0:17.5). subtriangular. apex nar-
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rowly rounded; mediobasally with longitudinal striations, elsewhere with

striations paralleling borders. Hemelytra: Reaching middle of tergum VII;

cerium attaining basal '4 of scutellum. Abdomen: Longer than wide

(57,0:42.5); lateral borders crenulate, connexiva granulate along lateral bor-

ders; sublateral fold on venter extending from segment III onto basal Vi of

VI. Paratergites rounded, produced slightly beyond small, rounded hypo-

pygium; latter shorter than wide (2.5:4). Spiracles II, VI, and VII lateral,

visible from above; III to V ventral; VIII terminal.

Female.—Similar to male but larger. Paratergites very short, posteriorly

rounded and crenulate, reaching midlength of truncate segment IX.

Ratios.—Head, 15.5:15.5. Antennal segments I-IV, 4.5:4.0:5.0:10.0.

Pronotum, 14:32. Scutellum, 14.5:20.0. Abdomen, 66:46. Width of tergum

VIII, 13.

Total length.— (5, 3.96; v, 4.44 mm. Width of pronotum: 6, 1.16; 9, 1.28

mm. Width of abdomen: 6, 1.70; 9, 1.84 mm.
Color.—Red brown; membrane darker.

Holotype.— J, Mexico, Veracruz, Coscomatepec; 9. VII. 1974; J. A.

Chemsak, E. and J. Linsley, and J. Powell leg. Deposited in the Agricultural

Experiment Station, Berkeley, California.

Allotype.— 9, collected with the holotype; in the same collection.

Paratypes.—4 6 <S , 3 9 9, collected with the holotype; 1 9, Mexico,

Pueblo, 14 km NE Morelos Cufiada, J. A. Chemsak and E. and J. Linsley

leg. In same collection and in collection of the author.

Remarks.—In Picchi's ( 1977: 267) key to the North and Central American

and West Indian species o^ Aneurus, A. mexivunus runs to A. arizonensis

Picchi, 1977, but appears to be more closely related to A. roseae Picchi,

1977. From the former it differs by the regularly ovate shape of abdomen
and by the shorter hypopygium; from the latter it differs by the shorter

hypopygium and by the sublateral fold on venter extending from III to

the middle of VI.

Subfamily MEZIRINAE
Genus Neuroctenits Fieber, 1861

Neuroctcnus discrepans Kormilev, New Species

Figs. 4-6

Male.—Ovate; densely and finely granulate. Head: As long as width

across eyes (22.5:23.0); anterior process constricted laterally, rounded and

excised anteriorly, reaching almost to apex of antennal segment I. Anten-

niferous tubercles acute, divaricate. Postocular angulation reaching lateral

border of eyes; latter moderately large, semiglobose. Vertex elevated, gran-

ulate. Antennae slender, less than twice as long as width of head across

eyes (40:23); relative length of antennal segments I-IV, 10:10:11:9. Labium

reaching basal border of head; labial groove closed posteriorly. Pronotum:
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Figs. 1-3. Aneitrus inexicaniis. I, Pronotiim and scutellum, 6. 2, Tip of abdomen from

above, 6. 3, Same, 9. Figs. 4-6. Neuroctenus discrepans. 4, Pronotum and scutellum, 6 . 5,

Tip of abdomen from above, 6 . 6, Same, 9. Fig. 7. Mezini pcinitropicalis, 6 , tip of abdomen
from above.

Less than Vi as long as wide (21:50); collar thin, sinuate anteriorly: antero-

lateral angles rounded, finely granulate, reaching to collar anteriorly. Lateral

margins barely sinuate. Posterior border evenly sinuate. Anterior lobe with

4 (2 + 2) low, granulate ridges. Posterior lobe sharply granulate. Scutellum:

Shorter than basal width (23:32). Lateral borders slightly convex, carinate

on basal %. Apex rounded. Disc granulate, with somewhat obliterated me-

dian ridge on apical •V-,. Hemelytra: Reaching onto basal part of abdominal

segment VII. Corium reaching posterior border of conncxival segment II;

its basolateral border reflexed, finely granulate; apical angle subrectangular;

apical border bisinuate. Abdomen: Longer than wide (75:71), ovate. Lateral

borders evenly rounded. Connexiva flat, sculptured with fine dense punc-

tures and sparse granules; posterolateral angles barely projecting. Tergum
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VII elevated and projecting posteriorly for reception of hypopygium. Par-

atergites small, clavate, reaching apical '/^ of hypopygium; latter shorter

than wide (13:20), triangularly depressed mediobasally. Venter: With sterna

IV to VI lacking transverse carinae or row of granules near base. Spiracles

II to VII ventral, remote from borders: VIII sublateral, not visible from

above.

Female.—Similar to male but larger and more rounded laterally. Posterior

border of sternum VII bisinuate medially. Paratergites rounded, reaching

apical '4 of posteriorly rounded segment IX.

Ratios.—Head, 25:25. Antennal segments I-IV, 10.5:10.5:12:8.

Pronotum, 22:55. Scutellum, 25:36. Abdomen 95:83. Width of tergum

VIII, 26.

Total length.— (5, 5.80; , , 6.72 mm. Width of pronotum: 6, 1.92; x , 2.20

mm. Width of abdomen: d, 2.84; 9, 3.32 mm.
Color.—Brown.

Holotype.— c^, Mexico, Sinaloa, 5 mi N Mazatlan, 25. VII. 1973; J. A.

Chemsak, E. and J. Linsley, and A. E. Michelbacher leg.; at light. Depos-

ited in the Agricultural Experiment Station, Berkeley, California.

Allotype.— 9, Mexico. Sinaloa, 5 mi N Mazatlan, 21. VII. 1972, J. and M.

Chemsak and A. and M. Michelbacher leg. In same collection.

Remarks.

—

Neuroctenus discrepans at first sight looks more like a species

of Mezira than of Neuroctenus, but the sublateral carinae on the abdominal

venter and medially bisinuate apical margin of sternum VII of the female

result in its placement in Neuroctenus. It is related to N. ovatus (Stal, 1862)

but is smaller, has the lateral margin of the pronotum barely sinuate, and

segment IX of the female rounded posteriorly, not bilobed.

Genus Mezira Amyot and Serville, 1843

Mezira paratropicalis Kormilev, New Species

Fig. 7

Male.—Elongate ovate, covered with short, curled, rusty hairs. Closely

related to Mezira tropicalis Kormilev, 1972, but separated therefrom by the

following characters: Shorter antenna, in N. paratropicalis 1.8x as long as

width of head across eyes, in N. tropicalis 2.03x; shorter 3rd antennal

segment, 1.28x as long as antennal segment II in N. paratropicalis, in N.

tropicalis 1.55x; longer labium, in N. paratropicalis produced beyond fore

border of prosternum, in N. tropicalis reaching only to hind border of labial

groove; pronotum shorter and wider; hypopygium longer and narrower, in

N. paratropicalis 30:30, in N. tropicalis 23:32; shape of body hairs, in N.

paratropicalis short and curled, in A^. paratropicalis extremely short and

straight. Interlobal depression of pronotum relatively deeper than in N.

tropicalis. Corium with apical angle rounded; its apical margin rounded and

raised, not raised in N. tropicalis. Paratergites narrower and shorter, reach-
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ing slightly past midlength of hypopygium. Spiracles II to VII ventral, re-

mote from lateral border; VIII sublateral, not visible from above.

Ratios.—Head, 31:32. Antennal segments I-IV, 16.0:12.5:16.0:13.0.

Pronotum 32:71. Scutellum 25:40. Abdomen 103:92. Hypopygium 30:30.

Total length.—8.00 mm. Width of pronotum 2.84 mm. Width of abdomen
3.68 mm.

Color.—Red brown, in part darker. Membrane brown, whitish at base.

Round calloused spots on connexivum and venter yellow.

Holotype.— d, Mexico, Chiapas, 9 mi E San Cristobal, 30. VII. 1957; J.

A. Chemsak and B. J. Rannells leg. Deposited in the Agricultural Experi-

ment Station, Berkeley, California.
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Abstract.—The life history and occurrence of the elongate hemlock scale,

Fiorinia externa Ferris, was examined on Tsui^a canadensis (L.) Carr. from

1977-78 in Pennsylvania. In southeastern Pennsylvania the scale had mul-

tiple overlapping generations, with adult females, eggs, settled crawlers, and

second instars of both sexes overwintering. Crawlers were most abundant

in May and June. It was found in nine (mainly southeastern) counties of

Pennsylvania. Other hosts were Tsiiga caroliniana Engelm., Abies balsa-

mea (L.) Mill., and Abies fraseri (Pursh) Poir.

Ferris (1942) described the armored scale insect Fiorinia externa from

material collected in Baltimore, Maryland in 1942. However, he stated that

this scale was probably introduced from the Orient and was the same species

that Sasscer (1912) had misidentified as F. fioriniae japonica Kuwana from

Long Island, New York. Ferris also stated that externa could have been

previously described as F. multipara Lindinger from Taxus in India, but it

was unrecognizable because of Lindinger's vague description. Since Ferris'

work, several authors have reported on the life history and severity of this

pest in the eastern states. It has been recorded from Maryland (Garrett and

Langford, 1969); Westbury, New York (Duda, 1957); Marion, Massachu-

setts (Bray, 1958); Connecticut, New Jersey, Ohio, and Pennsylvania (Da-

vidson and McComb, 1958); Virginia (Talerico et al., 1967); and Rhode

Island (Baker, 1972).

Fiorinia externa, the elongate hemlock scale, is now a serious pest of

ornamental hemlock in southeastern Pennsylvania, found most often in-

festing large, mature trees in parks, cemeteries, along streets and roads, and

in established home plantings. It is seldom found in nurseries where spray

schedules are maintained. Because of the large size of the trees most com-

monly infested, control is expensive, and complete spray coverage is nearly

impossible for homeowners to obtain. Life histories of F. externa in states
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surrounding Pennsylvania have been v^'ell documented. McCiure (1977a, b,

1978a) reported a summer and incomplete autumn generation at Westport,

Conn. McClure and Fergione ( 1977) dealt with distribution, abundance, and

hosts of F. externa in southwest Connecticut. Bray (1958) noted that the

scale has 2 generations per year in Massachusetts. Davidson and McComb
(1958) and Garrett and Langford (1969) reported multiple generations in

Maryland. With these differing reports from surrounding states, and the fact

that chemical controls applied at recommended times are often ineffective,

I initiated a life history study of this insect in Pennsylvania.

Methods

Seasonal history data were compiled by analyzing weekly samples col-

lected during 1977-78 from Pennsbury Manor, near Tullytown, Bucks Coun-

ty, Pennsylvania. Each sample consisted of several 15-20 cm twigs of Ca-

nadian hemlock, Tsuiiu canadensis (L.) Carr., which were infested with F.

externa. During the coldest months (November through March) samples

were taken only once a month. Samples were examined under a dissecting

microscope, and the first 100 living forms encountered (from terminal to

base) were sorted to stage. A sample size larger than 100 individuals would

have presented more accurate data (i.e., eliminated "holes" in the graph in

Fig. 1). but time did not permit this. Data on exact duration of various stages

were not obtainable with this procedure; thus, the figures given for length

of stadia are only approximate. The stage of most individuals could be

determined by examination under the dissecting microscope; those that

could not were mounted in Hoyer's medium on microscope slides and ex-

amined under phase-contrast. Eggs were counted as living individuals.

Stages were determined by the following criteria:

Eggs.

Active crawlers (not sorted to sex).—Freely moving, wingless, not at-

tached to host by stylets.

Settled crawlers.—Only slightly larger than active crawlers, attached to

host by stylets, antennae and legs visible, scale cover beginning to form.

Second-instar females.— Elongate, attached to host by stylets, adult-like

with pygidium, no legs or antennae, no darkened eyespots.

Second-instar males.—Elongate, attached to host, margin o^ pygidium

much more jagged and irregular than that of female, no legs or antennae,

eyespot areas darkened and visible (in mature specimens of the second

instar), scale covering more white, loose, and woolly than that of female.

Adult females.—Have eggs or perivulvar pores and/or are shrunken into

second instar exuviae ("pupillariar" form), attached to host by stylets.

Prepupal males.—Not attached to host by stylets, body plainly segment-

ed, vestiges of appendages becoming visible, eyespots visible.
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Pupal males.—Appendages becoming well developed, eyes well devel-

oped and plainly visible, not attached to host by stylets.

Adult males.—Active, legged, winged, non-feeding.

The distribution survey was carried out by nursery inspectors for the

Pennsylvania Department of Agriculture, and the author. Inspectors

watched for infested hemlocks during their routine inspections, as well as in

roadside and private landscape plantings. When an infestation was found,

they collected and sent a sample to the laboratory in Harrisburg for positive

identification. Forest trees were rarely observed, and absolute densities

were not determined. All counties in the state were surveyed.

Seasonal History

Fig. 1

In Pennsylvania Fiohnia externa had overlapping stages, which could

indicate either an unsynchronized single generation, or multiple overlapping

generations. It overwintered as eggs, settled crawlers, second instar males

and females, and adult females. Upon the arrival of warm weather, devel-

opment of these stages continued. Active crawlers appeared April 5 in 1977,

the earliest date of emergence in the 2-year study. As these crawlers settled

and developed, overwintering second instar females matured early in the

season, and there was a nearly constant maturation of adult females, which

led to a continuous production of eggs. There were no precise, synchronized

generations as would be seen with a scale that overwinters in just one form.

Crawlers were most abundant during May and June, and they preferred to

settle and feed on the newest growth available.

Greatest continuous egg production occurred from late April through late

May, when eggs composed over 75% of the samples. If this period of peak

egg production is followed through the succeeding developmental stages

(Fig. 1), it appears that adults of this generation matured from mid-to late

July, an approximate developmental time of 3 months. While this seemed

long, late April and early May remained relatively cold during the study. I

suspect that eggs produced in June or July hatched and matured in a shorter

time than did those of April. Adult females remained alive for some time

after oviposition, as samples contained numerous living females whose cov-

ers were filled with empty chorions and no eggs. Production of young con-

tinued throughout the summer, and those forms aforementioned in this sec-

tion were found to be viable in the winter samples.

In processing the weekly samples, I observed that each female bearing

eggs held an average of 6 unhatched eggs under her covering. However,

total fecundity was higher, as indicated by the number of chorions contained

under the females' armor. This agrees with Davidson and McComb's ( 1958)

findings, who determined (through chorion counts) that the average fecun-
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Fig. 1. Seasonal history of Fiorinia externa in 1978. (Dotted lines in November indicate

data extrapolated for weeks when samples were not taken: o.w. = overwinters.)

dity was 20.4. Observations I made on crawler activity and the adults' be-

havior during oviposition agreed with those of Davidson and McComb
(1958).

Natural enemies were not reared from the samples. Specimens submitted

for the seasonal history study contained few parasites. However, an occa-

sional sample submitted in the distribution survey showed evidence of heavy

parasitism from blackened scales and empty scale coverings containing par-

asite emergence holes. McClure (1978b) elaborated on the potential of 2

eulophid parasite species for control of F. externa.
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Fig. 2. Occurrence of Fiorinid externa in Pennsylvania.

Hosts and Occurrence in Pennsylvania

Fiorinia externa was taken in 9 Pennsylvania counties: Bucks, Chester,

Delaware, Fayette, Lackawanna, Lycoming, Montgomery, Philadelphia,

and York (Fig. 2). The largest populations were found in southeastern Penn-

sylvania. The isolated populations found in northern and western counties

were not as large (less dense, fewer males) as those in the southeast.

Although the majority of samples came from the scale's principal host,

Canadian hemlock, F. externa also was collected from Carolina hemlock,

Tsiiga caroliniana Engelm.; balsam fir, Ahies halsamea (L.) Mill.; and Fra-

ser fir, Ahies fraseri (Pursh) Poir. An extensive host list has been prepared

by McCIure and Fergione (1977) for F. externa in Connecticut.

Damage

Fiorinia externa, according to Talerico et al. (1967), injures its host by

removing plant fluids through the insect's stylets, although Wallner (1978)

explains that digestive enzymes may be released into the tissue and damage

the host. F. externa fed only on the leaves and was always found on the

undersides of the needles. Usually the upper leaf surface bore a chlorotic

area in the immediate vicinity of stylet penetration. Extended periods of

feeding caused premature needle drop, and high populations caused leaf

loss sufficient to kill limbs and sometimes entire trees. Infested trees had a

sparse, unthrifty appearance because of the needle drop, and the chlorosis

on the leaves lent a pallid color to the tree. In addition, the buildup of the

white male scale coverings gave the trees a whitewashed appearance.

In southeast Pennsylvania infestations of Fiorinia externa were often ac-
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companied by populations of another introduced insect, the so-called hem-
lock woolly adelgid. Adelines tsugae Annand. This adelgid had the ability

to reach high population levels and render trees unsightly from copious

secretions of filamentous white wax.

Discussion

In Pennsylvania eggs hatch and crawlers emerge over the entire summer,
and this is probably the reason why Fiorinia externa is so difficult to control.

Workers who follow present written recommendations and apply crawler

sprays only in June and August do not kill crawlers which emerge at other

periods of the season. The adult females and their eggs are protected from

most contact insecticides because of their pupillarial conformation (adults

are enclosed within the second instars' exuviae). Thus, many ovipositing

females sprayed in June are not killed, and continue to produce eggs and

crawlers until their natural death. Resulting crawlers have sufficient time to

settle and produce protective coverings before the next scheduled spray

(August). Probably the best (though somewhat impractical) suggestion for

control is spraying at 7-10 day intervals throughout the summer. These

applications would be aimed at killing all early instars before they have a

chance to settle and produce protective coverings. In nurseries where strict

spray schedules are followed, F. externa does not become a problem.
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Abstract.—A revised diagnosis is given of the Oriental predaceous midge

genus Calyptopoiion Kieffer, and a key is presented for the separation of

the three included species. Short diagnoses and new distribution records

are given for each species.

The predaceous midges of the genus Calyptopogon Kieffer are some of

the most spectacular and most highly evolved of the tribe Sphaeromiini, if

not of the entire family Ceratopogonidae. Their large size (wing up to 5 mm
long), elongate body with conically produced mesonotum, and extremely

long, slender legs, often with contrasting white, unusually elongated hind

tarsi, brought them to the attention of the earliest insect collectors in the

Orient. Wiedemann, one of the earliest Dipterists, described the first species

under the name Macropeza i>ihhosus from "India Orient." in 1824. De

Meijere (1907) added descriptive notes for M. i^ihhosus from a specimen

collected by Jacobsen at Semarang on the island of Java. When Kieffer

(1910) described the second species and type-species. Calyptopoi^on alhi-

tarsis from Calcutta, he erroneously inferred that the specimen identified by

de Meijere as M. i>ihhosus differed in the shape of the thorax from Wiede-

mann's species, and gave it the name Macropeza javancnsis new species.

Similar confusion in generic as well as specific identities of Macropeza

species by various authors has followed down through the literature until

the present day, in spite of notable attempts by Brunetti (1920). Johannsen

(1927), and Macfie (1939) to clarify the matter. A reclassification o^ the

Sphaeromiini was made by Wirth in 1962 in which he removed the genera

StenoxetiHs Coquillett and Paryphoconu.s Enderlein from the Macropeza

Group and assigned them to a separate tribe Stenoxenini. In 1972 Wirth and

Ratanaworabhan gave a revised diagnosis of the genus Macropeza Meigen

with Macroptilnm Becker and Haasiella Kieffer as synonyms, and treated
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Calyptopoi^on as a distinct, valid genus. The latter arrangement was fol-

lowed by Wirth et al. (1974) in their synopsis of the genera of Ceratopo-

gonidae.

At this time we believe it is helpful to review the literature and synonymy
for the species of Calyptopogon, and to give new distribution records from

material we have recently examined. A key is presented for the determi-

nation of the three known species, all from the Oriental Region.

We especially thank Leif Lyneborg of the Zoologisk Museum in Copen-

hagen for his kind cooperation in examining the syntypes of Macropeza
gihhosa Wiedemann and checking the specific characters which we have

given in our key.

Genus Calyptopogon Kieffer

Calyptopogon Kieffer, 1910: 209. Type-species, Calyptopogon cilhitarsis

Kieffer (monotypy), = C. gihhosus (Wiedemann).

Diagnosis.—Large (wing up to 5 mm long), slender, shining blackish

species with much elongated hind tarsus. Eyes (Fig. IF) separated; bare.

Antenna (Fig. lA) elongate, segments long and cylindrical; verticils not

prominent. Palpus (Fig. IC) slender, 5-segmented. Mesonotum convex; pro-

duced conically in a sharp anteromedian point (Fig. IG). Legs (Fig. IH)

slender, elongate; femora unarmed ventrally, thickened distally on fore leg;

hind tarsus of female (Fig. IJ) usually greatly elongated, linear; 4th tarso-

meres cordiform on fore and mid legs, cylindrical on hind leg; 5th tarsomeres

of female (Fig. IL) armed ventrally with short, stout, blunt, black spines or

batonnets; 5th tarsomere of fore leg swollen, fusiform in shape. Female

claws short and curved, stout at base, pointed apically, equal on all legs,

each talon with a short, blunt, external, basal tooth. Male claws short,

simple and equal. Wing (Fig. IE) long and narrow, anal angle much reduced

to absent; one radial cell present, extremely narrow, almost obliterated;

costa extending nearly to wing tip; r-m crossvein elongate, usually nearly

perpendicular, located near midlength of wing. Female abdomen (Fig. 10)

tapered distally, 7th and 8th segments elongated; a pair of conspicuous

lateral hair tufts on 8th sternum; 2 large spermathecae (Fig. IN) present.

Male genitalia (Fig. IP) long and slender; 9th tergum sclerotized on proximal

0.6 with convex posterior margin, distal portion with large pubescent cerci;

basistyle slender, simple; dististyle long and slender, nearly straight; aedea-

gus with short basal arch, tapering distally to blunt tip; parameres (Fig. IQ)

fused basally, moderately slender, with slender, contiguous distal processes.

Immature stages unknown.

Note.—Species of the genus Macropeza Meigen resemble those of Ca-

lyptopogon, but differ in having the thorax bluntly rounded or bluntly con-

ical in front, not produced markedly over the head, the fifth tarsomeres not
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Fig. 1. A-G. K, M-Q. Calyptopoiion i^ihhosn.s. H-J, L. C. javunensis. A, C, E-J. L. N-

O, Female. B, D. K, M. P-Q, Male. A, B, Antenna. C. D. Palpus. E, Wing. F. Head, frontal

view. G, Anterior portion of mesonotum, lateral view. H, Femora and tibiae (ail leg figures

left to right, fore. mid. and hind legs). I. Hind tibial comb. J, K. Tarsi. L. M, 5th tarsomeres

and claws. N. .Spermathecae. O, Terminal segments of abdomen showing genital scleroti/ation.

P, Genitalia, parameres removed. Q, Parameres.
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swollen, the radial cell not extremely narrow, and the r-m crossvein located

at or beyond the middle of the wing.

Distribution.—Oriental Region; three species.

Key to the Species of Calyptopogos

1. Femora and tibiae yellow, knees and apices of tibiae blackish (Fig.

IH); fore tibia entirely dark brown; hind basitarsus of female 1.7-

2.Ox as long as tibia javanensis ( Kieffer)

- Femora and tibiae black (base of fore femur pale brown in i^'ihhosus)

2

2. Hind basitarsus white, very elongate, basitarsus of female 1.5x as

long as tibia (Fig. IJ); female wing infuscated faintly only in anal

cell (Fig. IE); male hind tarsomere V without batonnets; male wing

narrow i^ihhosus ( Wiedemann)
- Hind basitarsus brownish, basitarsus of female 0.7x as long as tibia;

female wing infuscated in anal cell and at apex; male hind tarsomere

V with one pair of batonnets; male wing broader . . . hrevitarsis Macfie

Calyptopogon gibbosus (Wiedemann)

Figs. 1 A-G, K, M-Q

Macropeza gibbosa Wiedemann, 1824: 10 (India Orient.); Wiedemann,

1828: 20 (descriptive notes; type in Copenhagen Mus.); Edwards, 1913:

202 (Ceylon record; syn.: albitarsis).

Calyptopogon gibbosus (Wiedemann); Kieffer, 1910: 210 (combination;

notes).

Calyptopogon albitarsis Kieffer, 1910: 209 (9; Calcutta; figs.); Kieffer,

1911: 124 (6 described; India); Brunetti, 1913: 150 (descriptive and syn-

onymical notes; recorded from India); Brunetti, 1920: 45 (erroneous notes

on synonymy; India records); Macfie, 1934: 292 (descriptive notes; re-

corded from Malaya, Thailand); Macfie, 1939: 4 (in key; fig. wing; syn.:

kiefferi); Wirth, 1973: 378 (catalog reference; syns.: kiefferi, siniilis).

Macropeza kiefferi Johannsen, 1927: 423 (unnecessary new name for Ca-

lyptopogon albitarsis because of preoccupation in Macropeza by M. al-

bitarsis Meigen); Johannsen, 1931: 439 (proposed again).

Macropeza similis Johannsen, 1927: 424 (9; Formosa).

Diagnosis.—Wing 4-5 mm long in 9, 1.8 mm long in 6 . Thorax shining

black. Legs blackish; trochanters and bases of femora pale brown; tarsi

whitish, tip of tarsomere IV brownish, tarsomere V dark brown. Female

basitarsus 1.5 as long as tibia; male hind tarsomere V without batonnets.

Wing hyaline, a faint dark cloud sometimes in anal cell. Halter brownish.

Male genitalia as in Figs. IP, Q; aedeagus with short basal arch and blunt

tip.
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Note on Synonymy.—Through the kind cooperation of Leif Lyneborg of

the Zoologisk Museum in Copenhagen we have been able to verify the

identity of the species described by Wiedemann and to confirm the synon-

ymy of alhitarsis. Dr. Lyneborg gave the following response to our request

for assistance: 'T have checked the two syntypes of Macropeza ii'ihhosa

Wiedemann. Both are females and in a reasonably good condition. All fem-

ora and tibiae are blackish, only f-1 a little paler in basal part. The hind tarsi

are whitish, extremely elongate, and basitarsus about 1.5 times as long as

tibia, corresponding to the information in your key for alhitarsis. I have not

noticed any infuscation of the anal cell, but this may be due to the age of

the specimens." We have sent Dr. Lyneborg a lectotype label which he

affixed to the specimen bearing Wiedemann's type label, and it is hereby

designated Lectotype.

Johannsen's description of Macropeza similis fits that of C i^ihhosus

perfectly well except for ''femora not enlarged apically," a character subject

easily to misinterpretation. On that basis Wirth (1973) sank similis as a

synonym of alhitarsis.

Distribution.—India, Malaysia, Taiwan, Thailand, Viet Nam.
Specimens Examined.

—

CHINA: Hainan Island, Ta Hian, 18 June 1935

(Melander coll.), 2 i . INDIA: Assam, Chabua, 2 Oct. 1943, D. E. Hardy,

5 X. Assam, Rupsi, 15 mi NW Chubri, 3 Nov. 1943, D. E. Hardy, 1 S.

Thanjavur Dist., Nedungadu, 2 Jan., P. S. Nathan, 1 9. MALAYSIA: Kuala

Lumpur. Aug. 1958, R. Traub, light trap, 2 6. THAILAND: Chiang Mai

Prov., Amphoe Muang, Oct.-Nov. 1962, J. Scanlon, light trap, 4 9. Chiang

Mai, San Pa Tong, Ban Thung Sieo, 19 Feb. 1979, K. Yasumatsu, rice

paddy, 1 6. Chiang Mai, Doi Pa-Morn in Doi Inthanon. 5 Sept. 1977, K.

Yasumatsu, rice paddy. 3 6 . Khon Kaen. 17 Oct. 1953, R. Elbel, 4 9 . Loey,

Meung, 1-5 June 1959, Manop R., light trap, 1 (5,4 9. Nakronpanom,

Meung, 28-30 June 1959, Manop R., light trap, 1 x . Nonthaburi, 20 Dec.

1958, Manop R., light trap, 1 I . Samuthprakan, 22 Dec. 1958, Manop R.,

light trap, 1 9. Udon Thani, Amphoe Muang, Sept. 1962. J. Scanlon, light

trap. 4 9. VIET NAM: Dalat. 1500 m. Sept. 1960. C. M. Yoshimoto, 2 ?.

M'Drak, e of Ban Me Thuot, Dec. 1960, C. M. Yoshimoto, 2 9 . 20 km n

of Pleiku, 9 May I960, L. W. Quate. 1 9.

Calyptopoiion hrevitarsis Macfie

Calyptopogon hrevitarsis Macfie, 1939: 8(9; Thailand; fig. wing).

Diagnosis.—Wing length 4.7 mm. Dark brown, almost black; thorax with

some grayish pollen; legs with all femora and tibiae entirely very dark

brown, tarsi pale brown, tarsomeres IV and V of fore and mid legs and

tarsomere I of hind legs very dark brown. Wing hyaline, infuscated at base

and tip; anterior veins brown; costa extending to wing tip, vein R4 + 5 joining
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it tangentially some distance before tip; one radial cell, very narrow, almost

indistinguishable. Tarsomere V fusiform on fore leg, armed on all legs in

female; in male with one pair of batonnets on fore leg. Male genitalia as in

C. iiihhosus, but aedeagus with higher basal arch and more slender apex.

Distribution.—Indonesia, Thailand.

Specimens Examined.

—

INDONESIA: Java, Pekalongan, May 1907, F.

Muir, I 6. THAILAND: Khon Kaen, Ban Nong Bua, 23 June 1977, K.

Yasumatsu, rice paddy, 1 6. Ubon Ratchathani, Phibum Mangasahan, 6

Sept. 1977, K. Yasumatsu, rice paddy, 3 6. Udon Thani. Amphoe Muang,
Sept. 1962, J. Scanlon, light trap, 2 (5,6 9. Nakhon Phanom, Amphoe
Renunakorn, Ban Pone Thong, 10 Sept. 1978, K. Yasumatsu, rice paddy,

2 d,5 9.

Calyptopoi^on javanensis ( Kieffer)

Fig. 1 H-J, L

Macropezo jnyanensis Kieffer, 1910: 210 (n. sp. for M. i>ihh()sa of de Mei-

jere 1907, not Wiedemann); Edwards, 1913: 202 (descriptive notes; Cey-

lon); Johannsen, 1927: 423 (in key).

Macropezxi gihhosa Wiedemann of authors, misident.; de Meijere, 1907: 216

(notes; Java); Johannsen, 1931: 438 (notes; syn.: javanensis).

Calyptopoi>on gihhosus (Wiedemann) of authors, misident.; Kieffer, 1910:

210 (notes in error on synonymy); de Meijere, 1913: 337 (discussion of

synonymy); Brunetti, 1920: 44 (extensive notes on synonymy); Macfie,

1934: 293 (Malaya; descriptive notes); Macfie, 1939: 4 (in key; syn.: ja-

vanensis); Wirth, 1973: 379 (catalog reference; syn.: Javanensis, edwani-

si).

Macropeza eciwardsi Macfie, 1939: 9(9; Ceylon; syn.: M. javanensis Kief-

fer of Edwards [1913] and Johannsen [1927]).

Diagnosis.—Wing 4.6 mm long. Thorax dull brownish black. Legs (Fig.

1 H, J) yellow, narrow knee spot, tips of tibiae, and tarsomere V dark brown

or black; hind basitarsus 1.7-2.Ox as long as tibia. Otherwise as in C.

gihhosns

.

Distribution.—Ceylon, Indonesia, Malaysia, Thailand.

Specimens Examined.

—

THAILAND: Chiang Mai, Amphoe Muang,

Oct.-Nov. 1962, J. Scanlon, light trap, 10 9.

Literature Cited

Brunetti. E. \9\?>. Zoological results of the Abor Expedition, 1911-12. Diptera. Rec. Indian

Mus. (Calcutta) 8: 149-190, 1 pi.

. 1920. Catalogue of Oriental and South Asiatic Nemocera. Rec. Indian Mus. (Calcutta)

17: 1-300.

Edwards, F. W. 191.3. New and little-known Diptera Nematocera from Ceylon. Ann. Mag.

Nat. Hist. (8) 12: 199-204.



VOLUME 82. NUMBER 4 713

Johannsen. (). A. 1927. Macropcza and its allies (Chironomidae. Diptera). Entomol. Mitt. 16;

423-425.

. 1931. Ceratopogoninae from the Malayan Suhiegion of the Dutch East Indies. .Arch.

Hydiobiol. Suppl. 9: 403-448, 5 pi.

Kieffer, J. J. 1910. Etude sur les Chironomides des Indes Orientales, avec description de

quelques nouvelles especes d'Egypte. Mem. Indian Mus. 2: 181-242. 4 pi.

. 1911. Description de nouveaux Chironomides de Tlndian Museum de Calcutta, Rec.

Indian Mus. (Calcutta) 6: 113-177. 2 pi.

Macfie. J. W. S. 1934. Report on a collection of Ceratopogonidae from Malaya. .-\nn. Trop.

Med. Parasitol. 28: 279-293.

. 1939. A key to the species of Ceratopogonidae akin to Maciopeza Mg. (Diptera).

Trans. R. Entomol. Soc. Lond. 89: 1-12. 1 pi.

Meijere, J. C. H. de. 1907. Studien iiher Siidostasiatische Diptera. I. Tijdschr. Entomol. 50:

196-264. 2 pi.

. 1913. Studien iiber Siidostasiatische Diptera. VII. Tijdschr. Entomol. 56: 317-354.

3 pi.

Wiedemann. C. R. W. 1824. Munus rectoris in Academia Christiana Albertina adi turus an-

alecta entomologica ex Museo Regio Havniensi. Kiel. 60 pp., 1 pi.

. 1828. Aussereuropiiische zweifliigelige Insekten. Hamm. Vol. 1, 608 pp., 7 pi.

Wirth. W. W. 1962. A reclassification of the Palplmyia-Bezda-Macropeza groups, and a

revision of the North American Sphaeromiini (Diptera, Ceratopogonidae). .Ann. Ento-

mol. Soc. Am. 55: 272-287.

. 1973. Family Ceratopogonidae (Heleidae), pp. 346-388. //; Delfinado, M.D. and D.

E. Hardy, eds. A Catalog of the Diptera of the Oriental Region. Univ. Press of Hawaii,

Honolulu. Vol. 1. 618 pp.

Wirth. W. W. and N. C. Ratanaworahhan. 1972. Notes on the genus Miuropezn Meigen and

description of a new species from Elorida (Diptera: Ceratopogonidae). Ela. Entomol.

55: 213-217.

Wirth. W. W., N. C. Ratanaworahhan, and F. S. Blanton. 1974. Synopsis of the genera of

Ceratopogonidae (Diptera). Ann. Parasitol. Hum. Comp. 49: 595-613.



PROC. ENTOMOL. SOC. WASH.
82(4). 1980, pp. 714-721

Obituary

HSIAO TSAl-YU
July 25, 1903-June 27, 1978



volume 82, number 4 715

Introduction

Carl W. Schaefer and Reece I. Sailer

Hsiao Tsai-yu, the leading student of Heteroptera in his country, and one
of its pre-eminent entomologists, died in Tientsin. Peoples" Republic of

China, on 27 June 1978. Dr. Hsiao spent many years in the United States

and was a member of the Washington Entomological Society at the time of

his death. It is appropriate, therefore, that this account of his life be pub-

lished in the Society's Proceedings.

From time to time one of us (CWS) puts out The Heteropterists' News-
letter. When Schaefer learned of Dr. Hsiao's death, he asked for a brief

biography from Dr. Hsiao's colleagues at Nankai University, to be included

in the Newsletter. Instead, Dr. Hsiao's widow wrote the informal and mov-
ing memoir printed here; she sent it to Sailer, a long-time colleague and

friend of the family, for forwarding to Schaefer. Because of its length, and

because we feel it should be more widely read, we are publishing it here.

We have edited her account very lightly and offer it as a tribute to a fine

scientist.

Dr. Hsiao worked in many areas of entomology. For the past two decades

he concentrated on the systematics of the Chinese Heteroptera, a task cul-

minating in A Handbook for the Determination of the Chinese Hemiptera-

Heteroptera (in Chinese, with abbreviated descriptions of taxonomic

changes in English). The first volume of this work appeared in 1977 and, in

treating the Pentatomoidea, Coreoidea, Berytidae, and Colobathristidae,

Dr. Hsiao and his colleagues considered some 742 species, including six

new genera and 93 new species. Dr. Hsiao's work with the Chinese Het-

eroptera surpasses even that of W. E. Hoffman at Lingnan University many
years ago, and the two stand high as students of this vast diverse fauna.

Had Dr. Hsiao acted on the advice of his American colleagues in 1946,

he would have remained in the United States and undoubtedly achieved a

position of leadership in American entomology: however, he chose to return

to China. This decision was probably influenced by family considerations,

as the Hsiaos left a son behind when they came to the United States, but

an even more compelling reason was his desire to return and contribute to

the welfare of his homeland. Well aware of the troubled times that faced

China, he refused an opportunity for employment in an agency of the pre-

revolution Central Government and chose instead to accept a position at

Nankai University. The wisdom o^ his decision is now apparent for, apart

from his important contributions to knowledge of Hemiptera, he has played

an important role in the training o^ students who now occupy positions of

leadership in research and teaching institutions throughout China.
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Hsiao Tsai-yu

Mrs. Hsiao Tsai-yu

Dr. Hsiao Tsai-yu, eminent Chinese entomologist and hemipterist, died

on June 27, 1978 in Tientsin, China, at the age of 75. He contracted cerebral

hemorrhage in May, 1977. Just as he seemed to be well on towards recovery,

his health suddenly broke down during the summer of 1978 as a result of

hepatocirrhosis, which soon caused his death.

Dr. Hsiao was born on July 25, 1903 in a poor peasant family at Chiao

Nan, a county of Shantung, China. As a boy of six he went to the village

primary school where his cleverness, honesty, and assiduity endeared him

to all his schoolmates and the schoolmaster. He was ten when he finished

primary school, but he managed to get first place in a county-wide contest.

This success earned for his Alma Mater so much honor that the county

authorities took over the school, made it county-run, and changed it in into

a "Model Primary School."

But straitened in circumstances, Hsiao was suspended from further

schooling by his father, who asked him to labor at home to help support the

family. It happened that one of his teachers took a personal interest in him

and helped him financially to go through the elementary school course. Then
he went to further his studies at a government-funded normal school in

Tsinan, Shantung. During that period, he grew up into a young man of frank,

above-board, and moral integrity. His sincerity won for him the affection

of all his friends.

In 1925, at the age of 22, he graduated from Tsinan Normal School and

was offered a teaching position in a middle school of a small city. When he

was just about to leave for work, one of his friends asked him whether he

would like to take a job in Peking which would enable him to continue

studies on a part-time basis. He was quite excited by this prospect because

of his eagerness to further his education. Instead of going to teach he de-

cided to go to Peking. There he took the entrance examination for Peking

Normal University and was admitted. Throughout his stay there he studied

diligently. After graduating with a Bachelor of English Language degree in

1931, he transferred to the Biology Department and managed to finish its

four year course in a year and a half. While studying he made the best of

his spare time working as a teacher of middle school or as a private tutor,

etc., so that while supporting himself he could lend a helping hand to his

family financially. After he finished his study he came back to Tsinan, Shan-

tung, to teach middle school, in 1935 he was the Principal of the Tsinan

County Normal School.

As Hsiao had a deep love for natural science, he was eager to have a

chance to further his studies abroad, so when he learned that Shantung

Province was to give an examination to students aspiring to go to the United
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States, he hastened to take the test and passed it successfully. Shortly after

he came to America, the Japanese invaded Shantung Province and he was
deprived of his government subsidy. He was thus stranded in a foreign

country helpless and penniless. However, he managed to overcome all the

difficulties and was able to continue to carry on his post-graduate research.

From 1936 to 1938 Hsiao studied at Oregon State College [now Oregon
State University], where he obtained a M.A. degree under the tutorship of

Dr. D. C. Mote. From 1938 to 1941 he studied at Iowa State College [now
Iowa State University] and obtained a Ph.D. degree under the guidance of

Dr. H. H. Knight. At Oregon State College he directed all his efforts to his

studies and worked with unremitting assiduity. He got an 'A" mark in almost

every subject, which won for him the admiration of all his tutors and many
other professors. Later when they realized that he was virtually unable to

follow their lectures in English, they were all the more surprised at his

perseverance and hard-working spirit. Dr. Hsiao's school days were hard

indeed, but he was always optimistic and confident. These helped steel his

will, and he pressed ahead in the face of hardships and privation.

While in America, Dr. Hsiao never whiled away his holidays or his spare

time. He would use them to the best advantage by assisting at some teaching

or lab work, collecting specimens, or doing some work in the experiment

station. From these activities he acquired a lot of know-how about his spe-

ciality and earned enough money to pursue his scientific researches.

In 1941, when he was anxious to return to his motherland, sea commu-
nication on the Pacific Ocean with China was disrupted as a consequence

of the Pearl Harbor incident. This left him no other alternative but to return

and work at Oregon State College. In 1943 he went to the Bureau of Med-

icine and Surgery, Naval Department, Washington, and worked there as a

research fellow in entomology.

In 1945, the Second World War was over, and as soon as communication

was restored in 1946, Dr. Hsiao resigned from the Navy office and returned

to his motherland to which he had said goodbye 10 years before. He was

invited to Nankai University to be the Dean of the Biology Department and

remained at this post until his death. Over the last 31 years he had made
strenuous efforts to help build and develop this Department, while devoting

all his energies to the researches in Hemiptera and on the training of young

teachers and students. He worked day and night, never knowing what fa-

tigue was and always enjoying himself in working on holidays or Sundays.

With the help of his assistants he collected large amounts of specimens and

scientific data. In many scientific research institutes as well as middle

schools and colleges across China you can find his students, many of them

having become either important cadres, or well-known doctors and scientific

workers, some of them having gone abroad to study. What is more, he

always concerned himself with what was going on in other research insti-
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tutes and how they were getting along with their work. When in the United

States, he became a member of the Washington Entomological Society.

After his return to China, he filled the post of Head of the Tientsin Natural

History Museum and Council Member of the Entomology Society of China.

He developed working contacts with many entomologists all over the world

and exchanged research data and specimens with them, while receiving

requests for identifying specimens and solving questions. During his career.

Dr. Hsiao described more than 400 new species and several new genera.

Dr. Hsiao had an enthusiasm for social activities, and was elected time

and again Tientsin's people representative and member of the Municipal

Political Consultative Conference.

Hsiao's love for science was so deep that he devoured voraciously all the

books he could lay his hands on, often neglecting his sleep and meals. Even

in sickness he found it hard to tear himself away from books and insects.

Shortly before his death he was still busy contemplating plans for future

work. Lying in the sick-bed he still inquired about how work in the De-

partment was going. For the development of Hemipterology in China, he

left in his will all the scientific literature he had accumulated in his lifetime

to the library of Nankai University. His tastes for scientific researches were

catholic. Besides studying the systematics of Hemiptera he was also inter-

ested in other biological fields such as mosquitoes, economic entomology,

and biological control, on which he wrote some works that have not been

published.

Treacherous disease has robbed Hsiao of his life, his death is a grievous

and irreparable loss to entomology.

The following are the titles of Dr. Hsiao's publications.

1939. The cherry casebearer, Coleophora prunioUa Clem., in Oregon. J.

Econ. Entomol. 32(3): 363-365.

1941. Some new species of Miridae (Hemiptera) from China. Iowa State

Coll. J. Sci. XV(3): 241-251.

1942. A list of Chinese Miridae (Hemiptera) with keys to subfamilies, tribes,

genera and species. Ibid. XVI(2): 241-269.

1942. A new Mirid from Oregon. Pan-Pac. Entomol. XV1II(4): 160-161.

1942. Microfilm and the reconstruction of China. J. Documentary Reprod.

5: 222-226.

1943. A project for reestablishing libraries in China after the war. China

Institute Bull. VIII(I1-112): 1-4.

1944. New genera and species of Oriental and Australian plant bugs in the

United States National Museum. Proc. U.S. Natl. Mus. 95(3182):

369-396.

1944. Epidemiology of diseases of naval importance in Formosa. Bureau

Med. and Surgery Navy Dep. USA Navmed 266, 64 pp.
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1944. A supplement of the epidemiology of diseases of naval importance in

Formosa. Ibid., Navmed 460, 39 pp.

1945. Epidemiology of diseases of naval importance in China. Ihid.,

Navmed 630. 149 pp.

1945. A new plant bug from Peru with note on a new genus from North

America (Miridae: Hemiptera). Proc. Entomol. Soc. Wash. 47(1):

24-27.

1946. Epidemiology of the diseases of naval importance in Manchuria. Bu-

reau Med. and Surgery Navy Dep. USA Navmed 958, 54 pp.

1946. The distribution of mosquitoes of medical importance in the Pacific

area. Ibid., Navmed 983, 63 pp. (with D. S. Earner. R. J. Dicke, C.

Sweet, and L. Isenhover)

1946. Epidemiology of Kala Azar in China. Ibid., Navmed 980, 83 pp.

1946. The mosquitoes of Japan and their medical importance. Ibid.,

Navmed 1095, 44 pp. (with Richard M. Bohart)

1946. Epidemiology of the diseases of naval importance in Korea. Ibid.,

Navmed 1289, 89 pp.

1946. The genus Neelhi Reuter, with description of four new species (He-

miptera, Miridae). J. Wash. Acad. Sci. 36(11): 385-387.

1947. The genus Eccritotarsus Stal, with descriptions of a new genus and

two new species (Hemiptera, Miridae) Proc. Entomol. Soc. Wash.

49(2): 59-62.

1947. A new genus and species of Miridae from Guatemala (Hemiptera:

Heteroptera). Ibid. 49(2): 63-65.

1947. The orchid bugs of the genus Tenthecoris Scott (Hemiptera: Miridae).

J. Wash. Acad. Sci. 37(2): 64-72. (with Reece I. Sailer)

1950(?) The plague in China. Hsin Hwa the Monthly, no. 2. (in Chinese).

1954. Neotropical Miridae, LXXII: Genus Neofuiius Distant with descrip-

tions of new species (Hemiptera). Rev. Bras. Entomol. 1: 139. (with

J. C. M. Carvalho)

1955. A key to genera of Chinese Miridae. Acta Sci. Nat. Univ. Nankai I:

98-106. (in Chinese)

1959. A mosquito survey in Tientsin. Ibid. 4: 148-153.

1959. A survey of grasshoppers in the vicinity of Tientsin. Ibid. 4: 154-161.

(with Mai-hsiu Wang)

1962. A preliminary study on Chinese Homococcnis Burmeister (Hemip-

tera: Coreidae). Acta Entomol. Sin. XKSuppl.): 66-79.

1962. First report on Chinese Adelphocoiis Reuter with descriptions of five

new species (Hemiptera: Miridae). Ibid. XKSuppl.): 80-89.

1962. A brief essay on the theory and practice of biological control. Proc.

Congr. Entomol. Soc. China (1962): 261-262. (in Chinese)

1963. Results of the Zoologico-Botanical Expedition to Southwest China
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1955-1957 (Hemiptera: Coreidae). Acta Entomol. Sin. XII(3): 310-

344.

1963. The plant bugs collected from cotton fields in China (Hemiptera-Het-

eroptera, Miridae). Acta Zool. Sin. XV{3): 439-449. (with Hsiang-ling

Meng)

1963. The Chinese Bamboo Coreids oi' the tribe Cloresmini Stal with the

description of a new species (Hem.-Heteropt.). Acta Entomol. Sin.

XII(4): 506-510.

1963. New Coreidae (Hem.-Heteropt.) from China I. Act. Zool. Sin. XV(4):

611-623.

1964. New Coreidae (Hemiptera-Heteroptera) from China 11. Ibid. XVl(l):

89-100.

1964. New species of Nabidae from China (Hemiptera-Heteroptera). Acta

Entomol. Sin. 13(1): 76-87.

1964. Nahis Latreille of China (Hemiptera-Heteroptera). Ibid. XI11(2): 231-

239.

1964. Results of the Zoological-Botanical Expedition to Southwest China

1955-1957 (Hemiptera: Pyrrhocoridae and Largidae). Ibid. XIII(3):

401-406.

1964. New Coreidae from China (Hemiptera-Heteroptera) 111. Acta Zool.

Sin. XVI(2): 251-262.

1964. A short essay on Chinese Coreidae (Hemiptera-Heteroptera) 1, Mic-

tinae. Acta Sci. Nat. Univ. Nankai 5(1): 1-17.

1964. A short essay on Chinese Coreidae (Hemiptera-Heteroptera) II, Cor-

einae. Ibid. 5(1): 19-35.

1964. A list of Chinese Tingidae (Hemiptera) with keys to subfamilies and

genera. Ibid. 5(1): 51-67. (with Hsi-li Ching)

1964. Results of the Zoologico-Botanical Expedition to Southwest China

1955-1957. (Hemiptera: Aradidae). Acta Entomol. Sin. XIII(4): 587-

605.

1964. On the Chinese species of Cletus Stal (Hemiptera: Coreidae). Acta

Zootaxonomica Sin. 1(1): 65-69. (with Lo-i Cheng).

1964. Aradus Fabr. from China (Hemiptera: Aradidae). Ibid. 1(1): 70-75.

1964. New species and new record of Hemiptera-Heteroptera from China.

Ibid. 1(2): 283-292.

1965. New species and new record of Reduviidae from China. Ibid. 2(2):

109-120.

1965. A new species of Triatoma Laporte (Hemiptera: Reduviidae). Ibid.

2(3): 197-200.

1965. New Coreids from China (Hemiptera-Heteroptera) IV. Acta Zool.

Sin. XVII(4): 421-434.

1965. A short essay on Chinese Coreidae (Hemiptera, Heteroptera) 111,
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Pseudophloeinae and Rhopalinae. Acta Sci. Nat. Univ. Nankai 6(1):

49-64.

1965. A short essay on Chinese Coreidae (Hemiptera. Heteroptera) IV,

Alydinae. Ibid. 6(1): 65-77.

1973. New species of Ectrichodinae from China (Hemiptera: Reduviidae).

Acta Entomol. Sin. XVI(l): 57-72.

1974. New stilt bugs from China (Hemiptera: Berytidae). Ibid. XVIK 1 ): 55-

65.

1974. New species and new record of Reduviidae (Hem.-Het.) from China.

Ibid. XVII(3): 318-324.

1976. A summarized report on Reduviinae of China (Hemiptera: Reduvi-

idae). Ibid. XIX(l): 77-93.

1977. New and little known species of Stenopodinae (Heteroptera: Redu-

viidae) from China. Ibid. XX(1): 68-82.

1977. A handbook for the determination of the Chinese Hemiptera-Heter-

optera. Vol. I. 330 pp., 1399 figs., 52 pis. (with others)

1978. Notes on Chinese Aelia Fabr. (Heteroptera: Pentatomidae). Acta

Entomol. Sin. XXI(3): 325-328. (with Lo-i Cheng)

1978. The identification of some Anthocorids. Insect Knowledge 15(2): 51-

53. (with Cheng-Lo-i) (in Chinese)

1978. New species of Harpactorinae from China I. (Hemiptera: Reduvi-

idae). Acta Zootaxonomica Sin. 22(2): 137-155.

1978. New species and new records of Phymatidae from China (Hemiptera:

Heteroptera). Acta Entomol. Sin. 22(2): 169-174. (with Liu Sheng-li)

1979. New species of Harpactorinae from China II. (Hemiptera: Reduvi-

idae). Acta Zootaxonomica Sin. 4(3): 238-259.

1979. New species of Chinese Lygaeidae (I) Malcinae (Hemipt.-Heteropt.).

Ibid. 4(3): 273-280. (with Zheng Lei-yi and Zou Huan-guang)

1979. New species of Chinese Lygaeidae (II) Ischnorhynchinae, Oxycar-

eninae, Pachygronthinae. Ibid. 4(4): 362-371. (with Zheng Le-yi and

Zou Huan-guang)

1979. A preliminary study of Piesmatidae of China (Hemiptera-Heterop-

tera). (with Ching Sili). Acta Entomol. Sin. 22(4): 453-459.

1980. The identification of Chinese Carpocoris Kol. and Antheminia Muls.

and Rey. Bull. Tianjin Nat. Museum, no. 1. 6 pp. (with Zheng Le-yi)

(in Chinese)

//; press. A handbook for the determination oi the Chinese Hemiptera-

Heteroptera. Volume II.

Carl W. Schaefer. Bioloi^ical Sciences Group, University of Connecticut,

Storrs. Connecticut ()626H\ Reece I. Sailer, EntonuAoi^y and Neniatoloi^y

Department, University of Florida, Gainesville, Florida 32611: and Mrs.

Hsiao Tsai Yu, Tientsin, People's Republic of China.
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Society Meetings

866th Regular Meeting—February 7, 1980

The 866th Regular Meeting of the Entomological Society of Washington

was called to order by President T. J. Spilman at 8:00 PM on February 7,

1980 in the Ecology Theatre of the National Museum of Natural History.

Twenty-two members and 12 guests were present. The minutes of the pre-

vious meeting were read and approved.

Membership Chairman Joyce Utmar read for the first time the names of

the following new applicants for membership:

Richard C. Wilkerson, Department of Entomology and Nematology, Uni-

versity of Florida, Gainesville, Florida.

Albert Gold, 1 18 W 227th Street, Bronx, New York.

Michael E. Schauff, Department of Entomology, University of Maryland,

College Park, Maryland.

President-Elect Jack Lipes requested suggestions be submitted to him for

possible dates and locations for the next annual banquet. He also mentioned

that Elton Hanson would be a possible speaker.

The speaker for the evening was Dr. Ronald Rosenberg, National Insti-

tutes of Health, Bethesda, Maryland, whose talk was entitled "Natural His-

tory of Anopheles haUihacensis in Bangladesh."" The talk, accompanied by

Kodachrome slides, focussed on research by the speaker in the early 1970"s

on the life history of the malaria mosquito. Anopheles hahihacensis.

Notes and Exhibitions

W. B. Hull announced the recent publication by the Entomological So-

ciety of America of the Directory of North American Entomologists and

Acarologists. Some discussion of its merits and shortcomings followed.

Ted Bissell reported that he had received a letter from Dr. Henry Stroyan,

an aphid specialist in London, who reported that an aphid-collecting excur-

sion on the commons that Bissell and Stroyan had made recently had

prompted Stroyan to examine his material more closely and that he had

uncovered 2 undescribed cryptic species.

Michael Kosztarab, VPI. showed some excellent Kodachrome slides of

his recent visit to Sri Lanka.

Guests were introduced, and the meeting was adjourned at 9:45 PM, after

which punch and cookies were served.

David A. Nickle, Recording Secretary
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867th Regular Meeting — March 6, 1980

The 867th Regular Meeting of the Entomological Society of Washington

was called to order by President T. J. Spilman at 8:00 PM on March 6, 1980

in the Ecology Theatre of the National Museum of Natural History. Eighty-

eight members and guests attended.

The minutes of the February meeting were read and approved.

Membership Chairman Joyce Utmar read for the first time the names of

the following new applicants for membership:

William B. MacLachlan, Department of Entomology, University of Arizo-

na, Tucson, Arizona.

B. N. A. Hudson, Biosystematics Research Institute, Agriculture Canada,

Ottawa, Ontario.

Tommy W. Bowen, Duke Power Co., Environmental Laboratories, Rt. 4,

Box 531, Huntersville, North Carolina.

President-Elect Jack Lipes announced that the annual banquet was set

for June 3, 1980 at Ft. McNair.

The speaker for the evening was Dr. Terry L. Erwin, Curator, Depart-

ment of Entomology. Smithsonian Institution, whose talk was entitled

"Arthropod collecting in the Amazon is looking up, or If you can't get to

them, make "em come to you." The talk, accompanied by Kodachrome

slides, discussed the methods of aerosol fogging the forest canopy of the

Amazon to obtain a more complete picture of the faunal profile of species

of insects inhabiting the canopies of rain forests.

Notes and Exhibitions

T. J. Spilman exhibited a new book. The Basic Principles of Insect Pop-

ulation Suppression and Management, by E. F. Knipling (USDA Agric.

Handb. No. 512, 659 pp., 1979).

D. A. Nickle showed a large, living bush katydid, Cnemidophyllum ci-

trifolium (L.), a species from Trinidad on loan to him from the Smithsonian

Insect Zoo.

A. B. Gurney exhibited a recent publication on panesthiine cockroaches

by L. M. Roth (Aust. J. Zool.. suppl. 74, 276 pp., 120 figs.). This was the

third part of a monograph of the group, richly represented in the Philippines,

East Indies, India, and the Old World, but absent from the Americas.

Margaret Collins reported on a large larva of palm weevil from Guyana

which she and her students found edible and had fried and eaten. Slides o'i

this larva were shown later in the evening.

After Dr. Erwin's presentation, John Kingsolver showed slides of the

carbonized remains of a stored grain beetle, Microt^ranime ruficollis, re-

covered from excavation sites at Pompeii.
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A. B. Gurney noted a recent report on the eastern skunk cabbage {Sym-

plocarpus foetidiis) by Roger Knutson in the March 1980 issue of Horti-

culture (vol. 58, no. 3). The article pointed out that in this plant heat is

generated by the growth of the plant during late winter and early spring.

Oxygen is consumed, and carbon dioxide is produced, and the growth and

respiratory processes lead to head production that sometimes melts snow

and elevates temperature of the air space within the hoodlike spathe sur-

rounding the spadix that bears the small flowers. Surveys of these plants in

Ontario showed a wide variety of arthropods occurring naturally inside the

plants and obtaining refuge from the cold winter.

Guests were introduced, and the meeting was adjourned at 9:58 PM, after

which refreshments were served.

David A. Nickle, Recording Secretary
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